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REGIONAL IMPACTS OF EPA CARBON 
REGULATIONS: THE CASE OF WEST VIRGINIA 


MONDAY, MARCH 23, 2015 

U.S. Senate, 

Committee on Environment and Public Works, 

Beckley, WV. 

OPENING STATEMENT OF HON. SHELLEY MOORE CAPITO, 
U.S. SENATOR FROM THE STATE OF WEST VIRGINIA 

Senator Capito. I want to thank Congressman Evan Jenkins for 
joining me here today. It’s great to be in Raleigh County. I want 
to thank the Raleigh County Commission, the Sheriffs Office and 
Judge Kirkpatrick for letting us use your chambers. I want to 
thank all of you for coming. I want to thank the witnesses for being 
here today. 

This is the first hearing that I’ve chaired as I’ve come back home 
as a United States Senator. But it will not be the last one, I can 
tell you that. This issue we have before us, which is the Green- 
house Gas Rule and the Clean Air Rule, falls right squarely in my 
subcommittee on the energy — or the Environment of Public Works 
Committee in the Senate. I’m going to be chairing that sub- 
committee. So all the data that we collect in our hearings is ex- 
tremely valuable to us on the committee. And I want to thank ev- 
erybody for their participation. But it’s no more important to all 
the folks that live in and around West Virginia, particularly South- 
ern West Virginia. 

Last month, EPA acting administrator — assistant administrator, 
Janet McCabe, came before our committee, our EPW committee, to 
discuss the agency’s proposed carbon regulations for new and exist- 
ing power plants. I asked her to explain why has EPA not had a 
public meeting on its proposed climate rules in West Virginia. We 
asked for that. I wasn’t alone. Evan asked for that — the Congress- 
man asked for that — many of us did — to ask the EPA to come to 
West Virginia. 

And I was kind of surprised by her response. Because she told 
me that the public hearings were held where the agency officials 
were — and this is a direct quote — comfortable going. That was ex- 
ceedingly unimpressive to me. While it may be uncomfortable for 
EPA officials to face the coal miners whose livelihoods and whose 
communities are threatened by these regulations, I think West Vir- 
ginians deserve to have their voices be heard. So that’s why I’m 
here today. The public hearing on the Environment and Public 
Works is live streaming on our website, so it will be seen across 
the Country. 


( 1 ) 
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We’re going to hear the voices of West Virginians on the dev- 
astating impact on the regulations of our fellow West Virginians, 
because we know we receive 95 percent of our power from coal-fired 
power plants. The West Virginia coal industry supports families, 
strengthens our national security and affordably powers not only 
our State, but provides affordable electricity to our neighbors. 

West Virginia exports more than half of the electricity that we 
produce. And Charles can back me up on that. Just last week, AEP 
warn notices to — issued warn notices to employees at three West 
Virginia power plants; the Kanawha River plant in Glasgow, the 
Sporn plant in New Haven and the Cameron plant near 
Moundsville. All three plants will close within 2 months. These clo- 
sures are ahead of schedule and early closures basically because of 
the EPA’s MATS Rule, which is a previous rule different than the 
one we’re discussing today, but still has a great impact. 

The upcoming EPA regulations for carbon emissions for power 
plants that we are here to examine today will have even more dev- 
astating impact. I have grave concerns about these regulations. I’m 
concerned about their cost; the cost to the taxpayer, and the cost 
to the bill payer. 

Numerous studies by well-respected economic analysis firms 
made clear that the EPA has grossly understated the costs. Find- 
ings from these reports show that costs could go up to $479 billion 
over a 15-year period while causing double-digit electric price in- 
creases in 43 States. 

Over half of our Country’s power comes from coal. And EPA has 
gone so far to predict that by effectively eliminating one half of our 
energy generation, we will reduce electricity prices by 8 percent. 
That just doesn’t add up to me. 

Here in West Virginia, our monthly electric bills are roughly 23 
percent cheaper now than the national average because coal is 
cheap, reliable and plentiful. I’m very concerned that in formu- 
lating these regulations, EPA has not considered the impact on the 
reliability of the grid. 

We actually had a hearing on this last week in our committee. 
That’s one of the reasons I’m very pleased to have Charles Patton 
from Appalachian Power as one of our witnesses. In his statement, 
he does speak directly to the impact of these rules on our ability 
to keep the lights on. 

We also have small business owner, Charles Farmer, who will be 
here shortly. I’m very interested to see how he has borne the brunt 
of increased electricity prices on his business operations, and how 
it impacts him and his family and his business. 

And the United Mine Workers — we’re pleased to have Mr. Gene 
Trisko who is here to represent the brunt of the president’s war on 
coal in terms of the effect it has on the UMW and coal miners 
across the Country. 

So as we move forward. I’m also concerned — as we talk about 
emissions, and the lowering of emissions. I’m concerned that the 
United States is sort of out front here — not sort of out front. We 
are out front. What are the other nations doing? 

And is what we’re doing going to really make the impact that 
those who are putting these forward hope that it will? 
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So I think we’re not rushing this. There are legality issues. We’ll 
get into that today. But what we’re doing is really beginning to talk 
about the economic impacts to our families where the impact is 
most felt, and that’s here in West Virginia. 

With that, I’m going to ask Congressman Jenkins to make an 
opening statement, and then we’ll turn to the witnesses. 

[The prepared statement of Senator Capito follows:] 

Statement of Hon. Shelley Moore Capito, 

U.S. Senator from the State of West Virginia 

Thank you all for being here today. A special thank you to our witnesses for com- 
ing to Beckley and to Congressman Jenkins for joining me. This is the first hearing 

1 have chaired back home in West Virginia as a U.S. Senator, but it will not be the 
last. 

Last month, EPA Acting Assistant Administrator Janet McCabe came before the 
Environment and Public Works Committee to discuss the agency’s proposed carbon 
regulations for new and existing power plants. I asked her to explain why the EPA 
did not hold a public hearing on its proposed climate rules in West Virginia, despite 
the large role coal has in our economy and the multiple invitations by Federal and 
State legislators. 

I was shocked, and frankly, appalled by her response. 

She told me public hearings were held where agency officials were “comfortable” 
going. 

While it may be uncomfortable for EPA officials to face the coal miners whose 
livelihoods are threatened by these misguided regulations. West Virginians deserve 
the opportunity to make their voices heard. 

This is why I am here today, holding a field hearing of the Environment and Pub- 
lic Works Committee, which is being live streamed on the Committee website. 

EPA will hear the voices of West Virginians on the devastating impact of their 
regulations on the just under 2 million hard-working West Virginians who receive 
96 percent of their electricity from coal-fired power plants. 

The West Virginia coal industry supports families, strengthens national security 
and affordably powers not only my State, but provides affordable electricity to our 
neighbors — West Virginia exports more than half of the electricity we produce to 
neighboring States. 

Just last week, AEP issued WARN notices to employees at three West Virginia 
power plants — the Kanawha River Plant in Glasgow, the Philip Sporn Plant in New 
Haven and the Kammer Plant near Moundsville. All three plants will close within 

2 months. These closures are years ahead of schedule, and the early closures are 
because of the impact of EPA’s Mercury and Air Toxins (MATS) rule. 

The upcoming EPA regulations for carbon emissions from power plants that we 
are here to examine today will have an even more devastating impact. 

I have grave concerns about these proposed regulations. I am concerned about 
their cost — the cost to the taxpayer and cost to the bill payer. Numerous studies by 
well-respected economic analysis firms make clear that the EPA grossly under-esti- 
mated the costs. Findings from these reports show costs could get up to $479 billion 
over a 15-year period while causing double digit electricity price increases in 43 
States. 

Over half of our country’s power comes from coal; yet, EPA has gone so far as 
to “predict” that by effectively eliminating one-half of our energy generation, we will 
reduce average electricity prices by 8 percent. That simply does not add up. 

Here in West Virginia, our monthly electrical bills are roughly 23 percent cheaper 
than the national average because our coal is cheap, reliable and plentiful. 

I am also very concerned that, in formulating these regulations, EPA has not con- 
sidered the impact on the reliability of our electricity grid. That is one of the rea- 
sons I am pleased to have Charles Patton from Appalachian Power as one of our 
witnesses. He can speak to the direct impact that EPA regulations have on our abil- 
ity to keep the lights on. 

EPA doesn’t have a great track record here. Look at the Mercury and Air Toxins, 
or MATS, rule. EPA predicted this regulation would result in the closure of about 
5,000 megawatts of generating capacity. Instead, the Department of Energy now 
says that between 50,000 and 60,000 megawatts of generating capacity will be taken 
offline. That’s a huge mistake that would have serious consequences. 

It’s not the EPA bureaucrats that have to deal with these consequences of a mis- 
calculation. It’s the small business owners, like Mr. Chuck Farmer, who will bear 
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the brunt of increased electricity prices on his business operations that not only im- 
pact him and his family, but his employees, their families and the surrounding com- 
munity. It’s the United Mine Workers of America that Mr. Trisko is here to rep- 
resent who will bear the brunt of the President’s ongoing war against coal. 

Only at a government agency, run by unelected bureaucrats would it make sense 
to impose regulations that cost billions of dollars, increase the costs of electricity, 
negatively impact grid reliability, undermine global competitiveness and kill jobs. 

Concerning is that estimated emissions growth from China and India render any 
of these perceived “benefits” pointless. 

President Obama is rushing through extreme environmental initiatives without 
regard for the real-life consequences. Today we are beginning to talk about these 
economic impacts, to families here, where the impact is felt and our communities 
are impacted. 


STATEMENT OF HON. EVAN H. JENKINS, 

U.S. REPRESENTATIVE FROM THE STATE OF WEST VIRGINIA 

Representative Jenkins. Thank you, Senator. Good morning. And 
thank you for the wonderful turnout and the interest. Let me first 
start by thanking Senator Capito for holding this important hear- 
ing. She has been a steadfast voice for West Virginia and continues 
to lead the fight against the administration’s regulatory overreach. 
She’s a real champion for our cause. 

I also want to thank her and her staff for taking the initiative 
to hold this important hearing so that the committee can hear the 
voices from real West Virginians, people who really care about our 
State’s future and understand the issues that we are facing as a 
State. 

As you know — as Senator Capito mentioned just a moment ago, 
her efforts to try to encourage the EPA to take a proactive position 
to come to West Virginia. I too had that opportunity, and ques- 
tioned Administrator McCarthy just a couple of weeks ago, and 
candidly begged her to come to West Virginia to see the real con- 
sequences of her agency’s policies and what they will have with re- 
gard to the people of West Virginia. And as Senator Capito has run 
into, she simply says no, unwilling to come. 

The EPA continues to overstep its legal authority waging a war 
on coal. And, yes, it is a war on coal that has destroyed the liveli- 
hoods that we have known for generations in West Virginia. 

For example, the EPA is retroactively vetoing already issued per- 
mits. The permit for the mine in Logan County was issued by the 
U.S. Army Corps of Engineers after an intensive deliberative proc- 
ess. Families in that area were counting on those new jobs that the 
mine would help provide and sustain. 

But then 4 years later, the EPA swooped in and retroactively ve- 
toed this already issued permit by the Army Corps of Engineers. 
That was the first time in history that the EPA has ever taken 
such an action. But the effects of EPA’s decisions weren’t limited 
to just the mine operation. They also took away the promise of 
good-paying jobs and more affordable energy for West Virginians. 

Coal is an abundant resource in America. Why are we forsaking 
one of our largest sources of affordable energy to put ourselves at 
an economic disadvantage? Why is the EPA forcing consumers to 
pay more for electricity and for all the goods and products that re- 
quire electricity to be produced? 

The Clean Power Plan we’re going to be talking about today — 
the focus of today’s hearing will bring even more economic harm to 
West Virginia communities. States are being asked by the EPA to 



5 


decrease emissions by an unrealistic amount. They are being asked 
to do it in an unreasonable timeframe. If they are unable to com- 
ply, they will be fined. All sorts of stakeholder corps, from utilities 
to State regulators to grid operators have overwhelming concerns 
over cost, reliability, transmission and grid problems. 

Prior to President Obama, coal provided 48 percent of our Na- 
tion’s electricity. Today we’re at 40 percent due to the Mercury 
Rules and others. Under GPP, coal would be reduced to 30 percent. 
This has direct impact on coal jobs. We have already suffered dis- 
proportionately under this Administration’s policies. 

From 2009 through 2013, the State of West Virginia lost nearly 
9,000 coal jobs. Americans deserve to know the full picture before 
the EPA moves forward on this aggressive and unprecedented plan. 
The costs associated with GPP are staggering. The U.S. Ghamber 
of Gommerce’s Institute for 21st Gentury Energy estimated that it 
would lead to 224,000 fewer U.S. jobs on average every year 
through 2030. Worse, it would force U.S. consumers to pay $289 
billion more for electricity in that same time period. 

The coal industry has gone through highs and lows before and 
has recovered. The difference now is that we have a Government 
pushing policies that is picking winners and losers in industry and 
forcing utilities to stop using coal. 

I look forward to the hearing today and hearing from the wit- 
nesses to hear the issues that they are facing and to understand 
things from their perspective. 

Once again, I would like to thank Senator Gapito for inviting me 
to this hearing. This is an important moment for the Appalachian 
region, for Southern West Virginia, for all of West Virginia and for 
our Gountry. This is an important moment. It is critical that we 
work to preserve our way of life for our children and our grand- 
children here in West Virginia. 

Thank you. Senator Gapito. 

Senator Gapito. Thank you, Gongressman. We will begin — I 
would ask the witnesses — I think most of you have probably testi- 
fied. Your full statements are submitted into the record. If you 
could, give us a 5-minute — around a 5-minute synopsis of your full 
statement. We’ll start with that, and then we’ll go to questions. 

So I’m going to start with Gene Trisko, who is counsel for the 
United Mine Workers of America. Welcome. 

OPENING STATEMENT OF EUGENE M. TRISKO, ATTORNEY AT 

LAW, ON BEHALF OF THE UNITED MINE WORKERS OF 

AMERICA 

Mr. Trisko. Thank you. Good morning, Ghair Gapito and Rep- 
resentative Jenkins. I’m Gene Trisko. I’m an attorney in private 
practice. I’m here on behalf of the United Mine Workers of America 
whom I’ve represented in environmental and climate matters for 
some 30 years. 

The UMWA greatly appreciates this opportunity to testify on the 
impacts of EPA’s proposed Glean Power Plan. This proposed regu- 
lation is a neutron bomb aimed directly at the heart of West Vir- 
ginia’s economy and the coal miners, communities, electric genera- 
tors and allied industries that depend on coal for their livelihoods. 
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EPA’s carbon rule proposes an overall CO 2 reduction equivalent 
to a 30 percent cut from 2005 emissions with reductions measured 
against each State’s 2012 emission rate in pounds of CO 2 per mega- 
watt-hour of fossil electric generation. West Virginia is assigned a 
20 percent reduction by 2030 based on the combined building block 
approach that EPA developed. 

EPA’s data indicate that West Virginia’s electric utilities and 
independent power producers achieved a 20 percent reduction of 
CO 2 emissions measured in tons emitted between 2005 and 2012. 
In other words, if you were given a fair baseline, you’re there. You 
have already achieved EPA’s reduction. 

EPA’s proposed rule gives no credit for these reductions because 
it uses a 2012 baseline for determining required emission reduc- 
tions. 

EPA’s regulatory impact analysis for this rule shows total U.S. 
coal-generating capacity declining from 317 gigawatts in 2010 to 
195 gigawatts in 2020. That is an overall reduction of 122,000 
megawatts of capacity. Of this total, 49 gigawatts can be attributed 
to the Clean Power Plan with the balance of 73 gigawatts due to 
compliance with the 2011 Mercury Rule, lower natural gas prices 
and other factors. 

EPA projects that the carbon rule would reduce coal production 
in the overall Appalachian region — this region stretches from Penn- 
sylvania to Alabama — ^by 35 percent, from 140 million tons to 91 
million tons in the year 2020. West Virginia alone traditionally pro- 
duces well over 100 million tons of coal a year. Under this rule, the 
entire Appalachian region would produce 90 million. 

The fundamental problems that the EPA carbon rule poses for 
West Virginia are twofold. Eirst, the majority of West Virginia’s 
coal production is shipped to other States that have even larger 
emission reduction requirements than West Virginia. 

Second, as Senator Capito noted, the majority of the coal-based 
electricity generated in West Virginia is exported to other States 
affected by the rule. 

In 2013, West Virginia produced 116 million tons of coal. West 
Virginia’s electric utilities and independent power producers con- 
sumed 30 million tons of coal from all sources. That’s equivalent to 
just a quarter of the State’s total coal production. The rest of it 
goes somewhere else. You have no control over that. 

In 2014, West Virginia power plants generated 88,000 gigawatt- 
hours of electricity. Your total in-state retail electricity sales were 

29.000 gigawatts. That’s about one-third of total generation. Two- 
thirds of it goes to other States. You have no control over it. 

In short, there is no compliance option for West Virginia, includ- 
ing potential interstate agreements that can effectively mitigate 
the adverse impacts of the EPA rule attributable to the compliance 
actions of other States. 

The stakes for West Virginia’s economy and jobs are very high. 
Coal mining in West Virginia generates more than $15 billion of 
gross State output. Nearly $4 billion of household income, and 

75.000 direct and indirect jobs. 

EPA’s proposal for major expansions of State energy efficiency 
and renewable energy programs interfere with traditional State au- 
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thority and energy planning and appear to be well beyond the 
agency’s authority under the Clean Air Act. 

We are mindful in this regard of the cautions recently raised by 
the Supreme Court in UARG versus EPA concerning an overly ex- 
pansive interpretation of EPA’s authority to regulate greenhouse 
gases under the Clean Air Act. 

Finally, we do not know the extent to which other nations will 
be willing to commit to a truly global program of greenhouse gas 
reductions. All indications from the United Nations’ climate nego- 
tiation process point to an extremely difficult outcome in Paris 
later this year. It is doubtful that those negotiations will lead to 
meaningful or enforceable emission reduction commitments by the 
developing countries that are now the world’s largest emitters of 
greenhouse gases. 

Thank you for the opportunity to be here today. 

[The prepared statement of Mr. Trisko follows:] 
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Statement of Eugene M. Trisko 
On behalf of 

United Mine Workers of America, AFL-CIO 
Before the 

U.S. Senate Environment and Public Works Committee 
Field Hearing 
Beckiey, WV 
March 23, 2015 

Impacts of U.S. EPA's Proposed 
Clean Power Plan 


Good morning. Chair Capita and distinguished members of the Committee. 

I am Eugene M. Trisko, an attorney in private practice. I am here on 
behalf of the United Mine Workers of America (UMWA), whom I have 
represented in environmental and climate matters for some 30 years. A 
brief bio is attached to my statement. 

The UMWA appreciates this opportunity to testify on the impacts of EPA's 
proposed Clean Power Plan. This proposed regulation is a neutron bomb 
aimed directly at the heart of West Virginia's economy, and the coal 
miners, communities, electric generators and allied industries that depend 
on coal for their livelihoods. 

EPA's carbon rule proposes an overall C02 reduction equivalent to a 30% 
cut from 2005 emissions, with reductions measured against each state's 
2012 emission rate in pounds of C02 per Megawatt-hour (MWh) of fossil- 
based electric generation. West Virginia is assigned a 20% reduction 
target by 2030 based on the combined "building block" approach that EPA 
developed. These reductions would come from increased use of renewable 
energy and natural gas, efficiency improvements at power plants, 
enhanced energy efficiency in the residential, industrial and commercial 
sectors, and decreased use of coal. 


1 
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U.S. ERA data indicate that West Virginia's electric utilities and independent 
power producers achieved a 20% reduction of C02 emissions, measured in 
tons emitted, between 2005 and 2012. 



ERA'S proposed rule gives no credit for these reductions, because it uses a 
2012 baseline for determining required emissions reductions. 

ERA'S Regulatory Impact Analysis for State Option I shows total U.S. coal 
generating capacity declining from 317 GW in 2010 to 195 GW in 2020, an 
overall reduction of 122 GW. Of this total, 49 GW can be attributed to the 
Clean Rower Rian, with the balance of 73 GW due to compliance with the 
2011 MATS rule, lower natural gas prices, and other factors. The adverse 
impacts of the ERA rule are front-loaded in 2020 due to the "interim" targets 
that ERA has set for each state. 

The Federal Energy Regulatory Commission and regional transmission 
organizations are now engaged in analyses of the potential adverse reliability 
impacts of the sweeping changes in the U.S. electric supply system envisioned 
by ERA'S rule. 


2 
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EPA projects that State Option I would reduce U.S. coal production for electric 
generation by 27%, or 228 million tons in 2020 relative to the base case in 
2020. Production for the overall Appalachian region, stretching from 
Pennsylvania to Alabama, is projected to decline by 35% from 140 million 
tons to 91 million tons in that year. West Virginia alone traditionally produces 
more than 100 million tons of coal annually. 

The fundamental problems that the EPA carbon rule poses for West Virginia 
are two-fold: first, the majority of West Virginia's coal production is shipped to 
other states that have even larger emission reduction requirements than West 
Virginia; and second, the majority of the coal-based electricity generated in 
West Virginia is exported to other states affected by the rule. 

In 2013, West Virginia produced 116 million tons of coal. West Virginia's 
electric utilities and independent power producers consumed 30 million tons 
of coal from all sources in 2013, equivalent to just 26% of total production. 
(DOE/EIA Annual Coal Report 2013). 

In 2014, West Virginia power plants generated 88,047 GWh of electricity, with 
total in-state retail electricity sales of 28,919 GWh, equivalent to one-third of 
total generation. (DOE/EIA, Electric Power Monthly, March 2015). 

In short, there is no compliance option for West Virginia - including potential 
interstate agreements - that can effectively mitigate the adverse impacts of 
the EPA rule attributable to the compliance actions of other states. 

The UMWA has long advocated increased investment in CCS technologies as a 
means to reduce carbon emissions while preserving coal as a mainstay of U.S. 
electric generation. Unfortunately, government funding and regulatory 
support for CCS projects have been disappointing, leaving natural gas as the 
principal option for future electric generation. 
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The stakes for West Virginia's economy and jobs are very high. Coal mining in 
West Virginia generates more than $15 billion of gross state output, nearly $4 
billion of household income, and 75,000 direct and indirect jobs. 

Our estimates of the national job impacts of the Clean Power rule indicate the 
potential loss of 52,000 permanent direct jobs by 2020 in the utility, rail and 
coal sectors due to power plant retirements, and the loss of 167,000 total 
direct and indirect jobs. These direct jobs are all high-paying jobs, typically in 
rural communities such as those here in southern West Virginia, without 
opportunities for comparable employment. These impacts do not consider any 
of the plant closures and job losses expected over the next few years due to 
the MATS rule and other factors, or the impacts of higher electricity and 
natural gas prices on other industries. 

era's proposals for major expansions of state energy efficiency and renewable 
energy programs interfere with traditional state authority in energy planning, 
and appear to be well beyond the agency's authority under the Clean Air Act. 

In UMWA's meetings with EPA prior to the June 2014 proposal, we urged EPA 
to focus the rule on options for reducing emissions within the plant fence line. 
This is consistent with our legal understanding of the scope of Section 111(d). 
The agency has taken a far more expansive view of its authority. We are 
mindful in this regard of the cautions recently raised by the Supreme Court in 
UARG K EPA (2014) of an overly-expansive interpretation of the authority to 
regulate greenhouse gases under the Clean Air Act.^ 


‘ Estimates are based on 2013 West Virginia coal production and fob mine price from 
DOE/EIA Annual Coal Report 2013 (2014) and US Department of Commerce RIMS II 
multipliers for the West Virginia coal mining industry. 

^ In UARG, the Court found that an EPA interpretation of its authority under the Clean 
Air Act would be unreasonable if: 

"...it would bring about an enormous and transformative expansion in 
EPA 's regulatory authority without dear congressional authorization. When 
an agency claims to discover in a iong-extant statute an unheralded 
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UMWA does not oppose efforts to reduce carbon emissions under the Clean 
Air Act. Our concerns are about the overall design of this proposed rule, 
and its expansive reach into regulatory and policy arenas that traditionally 
are the province of state legislatures and regulators. 

Finally, we do not know the extent to which other nations, particularly large 
developing countries, will be willing to commit to a truly global program of 
greenhouse gas reductions. Our actions will have negligible climate impacts 
in a world economy that is using more coal and other fossil fuels every day. 
All indications from the UN climate negotiation process point to extreme 
difficulty in reaching an agreement in Paris later this year that would lead to 
meaningful - or enforceable - emission reduction commitments by the 
developing countries that are now the world's largest emitters of greenhouse 
gases. 

Thank you for the opportunity to appear today. 


power to regulate 'a significant portion of the American economy, 'Brown 
& Williamson, 529 U. S,, at 159, we typically greet its announcement with 
a measure of skepticism. We expect Congress to speak clearly if it wishes 
to assign to an agency decisions of vast 'economic and political 
significance. ' Id., at 160; See Also MCI Telecommunications Corp. v. 
American Telephone & Telegraph Co., 512 U.S. 218, 231 (1994); 
Industrial Union Dept, AFL-CIO v. American Petroleum Institute, 448 U.S. 
607, 645-646 (1980) (plurality opinion). ... 

". . .in ERA'S assertion of that authority, we confront a singular situation; 
an agency laying claim to extravagant statutory power over the national 
economy while at the same time strenuously asserting that the authority 
claimed would render the statute "unrecognizable to the Congress that 
designed" it. " ... 

"We are not willing to stand on the dock and wave goodbye as ERA 
embarks on this multiyear voyage of discovery. We reaffirm the core 
administrative-law principle that an agency may not rewrite clear statutory 
terms to suit its own sense of how the statute should operate." Slip op. at 
19-23, footnotes omitted, emphasis added. 
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Senator Capito. Thank you. 

Now, I’d like to ask Charles Patton to make his opening state- 
ment. Charles is president of Appalachian Power Company. Wel- 
come. Thank you for being with us. 

STATEMENT OF CHARLES PATTON, PRESIDENT AND CHIEF 
OPERATING OFFICER, APPALACHIAN POWER COMPANY 

Mr. Patton. Thank you. Chairman Capito, I’d like to thank you 
for inviting me here today. And it’s always a pleasure to see you. 
Congressman Jenkins. We appreciate the energy and enthusiasm 
which you bring to represent the State of West Virginia. 

I appreciate this opportunity to offer the views of Appalachian 
Power Company on the carbon dioxide rules for existing power 
plants that have been proposed by the Environmental Protection 
Agency. 

Headquartered in Charleston, West Virginia, Appalachian Power 
Company serves approximately 1 million customers in West Vir- 
ginia, Virginia and Tennessee. We are a subsidiary of American 
Electric Power. AEP and its six other subsidiary utilities deliver 
safe, reliable and affordable electric service in eight additional 
States, making AEP one of the Nation’s largest generators of elec- 
tricity. 

Additionally, AEP’s transmission network is the Nation’s largest 
and most robust with over 400,000 miles of high-voltage trans- 
mission. As one of the Nation’s largest utilities and one of the Na- 
tion’s historically most coal-dependent utilities due to our proximity 
to this abundant and stably priced natural resource, we have been 
active in the conversation surrounding the appropriateness of the 
Clean Power Plan as a policy direction for reducing the carbon foot- 
print of the Nation’s electric power supply industry. 

I have filed some 26 pages of testimony outlining our concerns. 
As a major coal burner, I’m sure that you will not find it surprising 
that Appalachian Power and our parent company, AEP, has serious 
concerns around the proposed EPA plan. 

In that 26 pages of testimony, I have listed some concerns. Are 
EPA’s technical assumptions correct? 

Has the EPA appropriately quantified the cost of its proposal? 

Are there significant reliability concerns that are not receiving 
appropriate attention? 

Has the EPA overreached its legal authority? These are ques- 
tions and issues that are raised in my testimony. 

Having reviewed a significant number of the comments filed by 
States this past fall, it is clear that the concerns delineated a great 
deal in my testimony are also shared in some form by the vast ma- 
jority of the States in this Nation. 

Therefore, in lieu of offering you a laundry list of concerns, I 
would like to share with you my personal experience which gives 
me great pause regarding the appropriateness of the EPA’s pro- 
posal. 

Approximately 5 years ago, I became the president and chief op- 
erating officer of Appalachian Power Company. When I arrived, it 
was on the heels of a $2.2 billion capital spending program placing 
scrubbers on our large baseload coal-fired generating stations. At 
that time, given the prevailing cost of alternatives, it was the best 
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option for our customers. A position that was endorsed by State 
regulators and key stakeholders involved in the regulatory ap- 
proval process. 

Despite being the least cost solution — yes, that’s right, coal is the 
least cost solution. The results were electric rates that did increase 
on average 40 percent. These investments and resulting rate in- 
creases were common for utilities with large coal fleets at that 
time. 

States like Louisiana, Tennessee, Mississippi, Alabama and West 
Virginia have the highest average residential electric consumption 
rates in the Nation. There are logical reasons for this outcome; the 
rural nature of these States, the lack of retail natural gas in rural 
areas for gas heating, and a strategic cost advantage of electricity. 
And, unfortunately, also the socioeconomic factors related to the 
quality of the housing stock in those States. 

In West Virginia, over 400,000 low income and middle income 
families spend 20 percent of their after-tax income on energy. Ap- 
proximately 25 percent of my residential customers are delinquent 
on their electric bills. 

Additionally, many of my customers in the metals industries 
which have electric-intensive production processes are also strug- 
gling to remain profitable. In fact, the West Virginia legislature 
has enacted legislation specifically targeting its large energy-inten- 
sive industries to help address this reality. 

Congressman Jenkins, you were there when that — you were part 
of passing that legislation. 

But how much more can they afford? I’m not sure. However, as 
we proceed in addressing carbon, I would ask that this committee 
and all of Congress consider the following. Economics and existing 
EPA regulations have resulted in a profile where today 60 percent 
of AEP’s generating capacity is coal compared to well over 80 per- 
cent in 2000. By 2026, the percentage is expected to drop to 45 per- 
cent. 

Then if you go back to 2005, you will find that our decrease to 
date in carbon output is somewhere north of 21 percent, not includ- 
ing future closures planned in 2015 as a result of our efforts to 
comply with EPA’s Mercury and Air Toxics Standards. 

APCO and AEP do not dispute the legitimacy of pursuing policies 
that reduce our Nation’s carbon footprint. However, we would sug- 
gest to you that we have grave concerns regarding the affordability, 
technical assumptions and need for the Clean Power Plan as it is 
proposed. 

Thank you very much. 

[The prepared statement of Mr. Patton follows:] 
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WRITTEN TESTIMONY OF CHARLES PATTON 

PRESIDENT AND CHIEF OPERATING OFFICER 

APPALACHIAN POWER COMPANY 

BEFORE THE U.S. SENATE 

ENVIRONMENT AND PUBLIC WORKS COMMITTEE 
March 23, 2015 


Chairman Capito, thank you for inviting me here today. I appreciate this opportunity to 
offer the views of the Appalachian Power Company (APCo) on the carbon dioxide (C02) rules 
for existing power plants {the "Clean Power Plan") that have been proposed by the U.S. 
Environmental Protection Agency (EPA). My name is Charles Patton, and I am the President 
and Chief Operating Officer of Appalachian Power Company (APCo). Headquartered in 
Charleston, West Virginia, APCo serves 960,500 retail customers in West Virginia and Virginia, 
The parent company of APCo is American Electric Power (AEP). Based in Columbus, Ohio, AEP, 
through its public utility operating companies and other subsidiaries, ranks among the nation's 
largest generators of electricity. AEP companies own over 37,000 megawatts of generating 
capacity in the U.S and deliver electricity to more than 5.3 million customers in 11 states, and 
will be directly affected by the requirements of the final rule. AEP companies also own the 
nation's largest electricity transmission system, a nearly 40,000-mile network that includes 
more 765-kilovolt extra-high-voltage transmission lines than ail other U.S. transmission systems 


combined. AEP's transmission system directly or indirectly serves about 10 percent of the 



electricity demand in the Eastern Interconnection, the interconnected transmission system that 
covers 38 eastern and central U.S. states and eastern Canada, and approximately 11 percent of 
the electricity demand in ERCOT, the transmission system that covers much of Texas. AEP’s 
utility units operate as AEP Generation Resources, AEP Texas, Appalachian Power (in Virginia, 
West Virginia and Tennessee), Indiana Michigan Power, Kentucky Power, Public Service 
Company of Oklahoma, and Southwestern Electric Power Company (in Arkansas, Louisiana and 
east Texas). 

AEP's generating fleet employs diverse fuel sources - including coal, nuclear, 
hydroelectric, natural gas, oil, and wind power. Due to the location of our service area and the 
historic importance of coal to the economies of our states, approximately 60 percent of our 
current generating capacity uses coal to generate electricity. My testimony provides the 
perspectives of both AEP and APCo on the proposed GHG rules, and offers both the national 
and the West Virginia impacts of these rules, 

AEP believes strongly in the merits of fuel diversity in generating electricity. This is a 
key issue in the topic of this hearing on the impact of 111(b) and 111(d) on energy production 
and electricity generation. Today, coal-fueled power plants account for approximately 60 
percent of AEP's generating capacity, while natural gas represents 23 percent and nuclear 5 
percent. The remaining capacity comes from wind, hydro, pumped storage and other sources, 
including energy efficiency. By 2026, we project that our coal-fueled generating capacity will 


drop to 45 percent, while natural gas capacity will increase to 33 percent. 
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WEST VIRGINIA IMPACTS OF CLEAN POWER PLAN 

In 2013, coal provided 95% of West Virginia's electricity^ and is responsible for 89,000 
direct and indirect jobs within the state,^ However, the proposed Clean Power Plan (CPP) 
would likely result in substantial reductions in coal-fired generation and coal-related jobs by 
requiring an 8% reduction in the state's C02 emission rate by 2020 and a 20% reduction by 
2030.^ These required emission cuts would force West Virginian's to switch to more expensive 
energy sources, which come at a substantial cost premium to existing low-cost coal-fired 
generation. The over 400,000 low-income and middle-income families in West Virginia, 
representing 59% of the state's households, already spend 20% of their after-tax income on 
energy. Modeling by NERA Economic Consulting projects that the CPP will cause a 12% increase 
in electricity pricesfor West Virginia consumers, with a peak year increase of 14%. Under 
another scenario (what would happen if West Virginia consumers do not significantly reduce 
their electricity use), electricity prices in West Virginia could increase by 28%, with a peak year 
increase of 21%.'* 

These added costs come at a time where West Virginia is already making substantial 
progress in reducing its C02 emissions, largely through the announced retirement of 18 coal 
units totaling 2,237 MW. However, through the building block approach utilized by EPA in 
developing the CPP, West Virginia is assumed to bear the burden of additional significant 
reductions without appropriate credit for committed coal retirements. In fact. West Virginia's 

' U.S. Energy Information Administration, Eledric Power Monthly, February 2014. 

^ National Mining .Association, http://www.countoncoal.org/states/. 

' http://www2.epa.gOv/sites/production/flles/20l4-06.t20l40602-state-data-summary.xlsx & 
http://www2.epa.gOv/sites/production/files/2014-05/documents/20l40602tsd-goal-computation.pdf. 
t NERA Economic Consulting, Potential Impacts of the EPA Clean Power Plan. 
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remaining coal EGUs, (after the announced retirements), would have the lowest average C02 
emission rate for coal units in the US, 2,048 lbs C02/net electricity MWh, according to the West 
Virginia Department of Environmental Protection. 

era's building block formula assumes West Virginia would be able to decrease average 
coal plant heat rates by 6%, increase renewable energy output by 700% and cut customer 
demand by 10% through energy efficiency by 10% by 2030.^ As AEP and WV DEP and many 
others have noted in their comments to EPA, there are significant problems with how these 
figures were developed and calculated as well as errors in the data used. This in turn has meant 
that EPA has substantially overstated the amount of reductions in C02 that can be achieved 
thru its Building Blocks. As a result, EPA is ultimately requiring new and dramatic changes in the 
energy supply mix when the electric utility industry is still coming to grips with the dramatic loss 
of a substantial amount of base load coal capacity that has supported the grid over many 
decades. 

U.S. era's own analysis of the proposed guidelines predicts that 46,000 to 49,000 
megawatts of coal-fueled generation will be shut down no later than 2020 as a resu It of this 
proposal.® That's in addition to approximately 71,000 megawatts of coal-fueled generation that 
EPA concludes has retired or will retire between 2010 and 2016. This means about one-third of 
all existing coal-fueled power plants, enough generation to power 60 million homes, would be 
gone in just five years. EPA estimates that most of these combined retirements (about 120,000 
megawatts) occur by 2016. The additional retirements will happen at plants that have made, or 

^ EPA, GHG Abatement Measures Technical Support Document, June 2014. 

EPA, Regulatory Impact Analysis for the Proposed Carbon Pollution Guidelines for Existing Power Plants and 
Emission Standards for Modified and Reconstructed Power Plants, June 2014. 
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are just completing, significant environmental Investments to comply with other EPA 
regulations. Closing this much generation in such a short timeframe raises serious concerns 
about the ability to maintain reliability and meet peak demand, particularly in periods of 
extreme weather. Higher-cost replacement generation will need to be built and significant 
investment in transmission and other mitigation will be necessary to maintain the reliability of 
the electricity grid - all of which will take time and ultimately, will increase the cost of 
electricity. 

The proposed state emission rate requirements were calculated by U.S. EPA assuming 
that natural gas combined cycle plants will run 70 percent of the time, far above current 
operating levels in most states, which is unrealistic. Most existing natural gas plants were not 
designed, built or permitted to run at those levels. And, in many areas, the natural gas pipeline 
infrastructure does not exist to support those levels of operation. The U.S, fleet of natural gas 
combined cycle power plants has never averaged a 70 percent capacity factor. Even in 2012, 
when natural gas prices were very low, the natural gas combined cycle fleet only achieved a 51 
percent annual capacity factor. Significantly higher use of natural gas for electricity generation 
will increase natural gas prices and result in higher electricity costs and higher home heating 
costs in many states. It also will increase overall energy costs in the United States. This is highly 
problematic because in the past several years low natural gas prices have been providing 
important support for a still tenuous U.S. economy. 

The ultimate impacts to AEP customers and WV as whole will largely depend upon the 
structure and stringency of the final rule and the path laid forward for compliance within West 
Virginia's State Implementation Plan. However, based on the proposed rule, AEP has serious 
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concerns with the potential cost and reliability implications of this proposal. AEP has submitted 
substantial comments outlining concerns and errors within the rule to EPA in an effort to help 
protect WV ratepayers and WV jobs. 


IMPORTANCE OF FUEL DIVERSITY TO COAL AND WEST VIRGINIA 

The combination of recent regulations related to clean air; the 111(b) rule on new units; 
and the 111(d) rule on existing units will have a severe impact on fuel diversity. It is 
appropriate, therefore, to begin with a summary of why fuel diversity has been, and must 
continue to be, one of the central objectives of energy policy in the United States. Coal, 
including coal mined in West Virginia, has played a central role in this policy for the last century. 

The importance of fuel diversity cannot be overstated given its implications for assuring 
economic and energy security. Too great a reliance upon any one energy source (particularly 
those with a history of price volatility) creates a significant risk exposure to electricity price 
escalation and supply disruptions. As has been proven repeatedly across the globe, such 
exposure can lead to severe impacts on the supply and price of electricity for residential, 
commercial, and industrial customers. 

For example, the relatively recent nuclear catastrophe in Japan serves as a sobering 
reminder of what can happen if a single energy source is abruptly removed from use. In 2011, 
an earthquake and tsunami devastated shoreline communities and seriously damaged the 
Fukushima Daiichi nuclear power plant. Resultant radiation leaks and a greatly eroded public 
faith in safety of nuclear power led to the shutting down of all of Japan's 48 nuclear reactors for 


6 




21 


mandatory maintenance and safety checks. To date, no units are back in service, though 
several have finally received preliminary approval to restart sometime this year.^ Heavily 
populated areas of the country have faced the realities of rolling blackouts, while 
manufacturing facilities had to reduce output, with some making moves to relocate abroad. 
Meanwhile, natural gas prices in Japan nearly tripled as power producers scrambled to fill the 
massive void left in their energy infrastructure. 

Domestic energy disruptions and their consequences are clearly evident by such 
disasters as Hurricane Katrina in 2005, where nine oil refineries were shut down for an 
extended period of time and 30 oil platforms were either damaged or completely destroyed, 
dramatically hampering oil and gas production. United States natural gas prices spiked 
following the disaster and for months afterward remained more than double the price over the 
previous year. 

There is another unique feature to coal that must be considered from an energy security 
perspective. Coal is a solid and physically stable energy resource that can be safely stockpiled 
at the power plant site. A typical power plant takes advantage of this feature by keeping an 
inventory of 30 to 60 days of supply of coal at the plant site. This is an incredibly valuable 
characteristic when considering the risks associated with supply interruptions of other fuels, 
such as natural gas. If storms, natural disasters, or other forces interrupt major gas pipeline 
infrastructure, gas-fired power plants immediately cease to produce electricity and cannot 
resume production until infrastructure repairs are made. Coal plants, on the other hand, can 
continue to operate if the major fuel supply is compromised. Similarly, nuclear power enjoys 

' http://dw.de/p/lEoOX 
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the benefit of large reserves of fuel capacity on the plant site. This is a factor of fundamental 
value to any energy security solution and has national security benefits as well - particularly 
given the abundant reserves of coal in the United States. 

AEP has a long history of using a variety of fuels within its generation mix and has 
increasingly has sought to diversify its resources. AEP's leadership and innovation in our core 
generation, transmission and distribution services have led to improvements in efficient and 
clean production and delivery of our product. We accomplished these improvements through 
continual advances in generation technology efficiency, improved environmental performance, 
reduced transmission line losses, implementation of energy audits, support of improvements in 
the efficiency of end-use appliances and fixtures, and improved delivery of real-time pricing and 
usage information for the electric grid. This innovation has helped insulate our customers from 
fluctuations in the cost of electricity, reduced overall costs and diversified the ways we provide 
service to our customers. 

Much of AEP's eastern service territory, due to its proximity to Appalachian coal, has 
typically been served by coal-fired generation. These large coal reserves have served AEP's 
customers well, resulting in some of the lowest costs for electricity in the country and fueling 
economic expansion. However, the advent of nuclear power allowed AEP to begin to diversify 
away from coal in the 1970's and further diversification occurred in the 2000's with natural gas 
combined cycle generating facilities being added to the system, in addition to purchases of 
wind power, due in large part to government tax incentives. Over the past twelve years AEP 
has added more than 5,000MW of natural gas fuel diversity, which has enabled our company to 


switch between fuel sources based on price fluctuations of fuels over time. 
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REGULATORY BARRIERS TO FUEL DIVERSITY 

There are numerous barriers to fuel diversity within the electric generation fleet; 
however our most pressing concerns are the new federal environmental regulations and the 
lack of an energy policy promoting diversity and therefore energy security. As an example, the 
proposed COj NSPS for new sources effectively prohibits the construction of new coal-fired 
facilities unless CCS is included - and unproven and extraordinarily expensive technology. 
These proposed CO 2 performance standards come in the wake of other new environmental 
regulations, most notably the Mercury and Air Toxics Standards. Due to these new EPA rules 
and other factors, electric utilities have already publicly announced their plans to shut down or 
convert 462 coal-fired generating units, totaling about 72,000 MW.* This represents over 20 
percent of the U.S. coal fleet will be shut down within the next few years. Due to these 
regulations, our nation’s electric grid will become increasing reliant on natural gas for new 
generation capacity, likely eliminating both diversity and flexibility in new power plant builds. 
Federal policy should support fuel diversity, not preclude it. 


FUEL DIVERSITY UNDERMINED BY GHG RULE FOR NEW PUNTS 

In addition to the concerns related to the Clean Power Plan, which are proposed New 
Source Performance Standards (NSPS) for existing electric generating units (EGUs) under 
section 111(d) of the Clean Air Act, AEP also has serious concerns with the proposed section 
111(b) NSPS regulations which would apply to new EGUs. EPA initially proposed a 111(b) rule in 

hup://www.americas power.org/sites/defauIt/files/Coal%20Unit%20Retirements%20J ANUARY%2025%2020l5.pdf 
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April 2012, but then subsequently withdrew the rule and re-proposed a new rule in September 
2013. The rule sets separate standards for certain natural gas-fired stationary combustion 
turbines and for fossil fuel-fired utility boilers and integrated gasification combined cycle (IGCC) 
units. While AEP supports the distinction between the unit types the proposed standard of 
1,100 lb-C02/MWh for fossil fuel-fired utility boilers and integrated gasification combined cycle 
(IGCC) units is highly problematic. 

The proposed 1,100 lb-C02/IVIWh standard was set by EPA based on a Best System of 
Emission Reduction (BSER) determination, which incorrectly found that CCS can be 
commercially used to control C02 emissions. AEP completely disagrees with EPA's 
determination, based in large part due to first-hand experience with a CCS demonstration 
project, within the state of West Virginia, at our Mountaineer unit. CCS technologies have not 
been adequately demonstrated and any objective analysis would prove this to be the case. 
Furthermore, even though EPA has proposed CCS as part of its BSER determination it fails to 
provide adequate or requirements for successful short term or permanent sequestration. 

As proposed, the 111(b) rule as it would effectively preclude the use of coal in new 
generating units without carbon capture and storage (CCS). As CCS is not a commercially viable 
technology the proposed rule is setting de facto energy policy with respect to new electric 
generating units. Based on these concerns and others, AEP has requested that EPA once again 
withdraw the rule and re-proposed based on existing, proven technologies that result in lower 
C02 emission rates, not speculative ones such as CCS. 
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FUEL DIVERSITY UNDERMINED BY 6HG RULE FOR EXISTING PLANTS 

The proposed Clean Power Plan states that "Regulations of the Administrator under this 
paragraph shall permit the State in applying a standard of performance to any particular source 
under a plan submitted under this paragraph to take into consideration, among other factors, 
the remaining useful life of the existing source to which the standard applies." The facilities 
and equipment to which the proposed guidelines apply are capital-intensive, long lived assets, 
many of which have historically operated for 50 to 60 years. In addition, at most of these 
facilities, significant additional investments have recently been made to comply with other 
environmental regulations, 

EPA has a statutory duty to "tak[e] into account the cost of achieving such reduction" 
when determining the "best system of emission reduction." The most centrally relevant costs 
are the costs to the existing sources required to make the emission reductions mandated under 
section 111(d). EPA has failed to identify, much less consider, those costs. Instead, EPA has 
estimated macroeconomic net costs to the entire nation. Under EPA's proposal, virtually all of 
the reductions in C02 emissions from affected EGUs come from reduced utilization of coal-fired 
EGUs. EPA must, at a minimum, determine the diminution in asset value to the owners of those 
existing sources, and the local and regional economic disruption and unemployment that would 
result from the proposal. 

However, for purposes of this rulemaking, EPA assumes that all existing coal-fired 
sources that will be operating in 2020 and beyond should gradually reduce their generation and 
be replaced by lower or non-emitting generation or EE measures over a fifteen-year period. The 
most egregious example of this scenario is in Arizona, where EPA's model predicts that all coal 
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fueled EGUs will disappear before the final goals become effective in 2030. ERA projects that 
impiementation of the proposed ruie will result in significant changes in how and where 
electricity is generated. The agency estimates that as a result of implementing the proposed 
rule up to an additional 49 GW of existing coal-based generation will retire by 2020, that 
existing NGCC units will be utilized more, and that new renewable energy development and 
energy efficiency programs will be implemented. 

As an example, under its assessment of its preferred 111(d) option, ERA projects that an 
incremental 41 to 44 GW of generation will be taken offline in 2016 relative to the Base Case. 
Many of the units projected to retire are currently in the process of making multi-million dollar 
investments in emission controls to comply with MATS. Such investments have been made due 
to programs like the MATS rule and the Regional Haze program "best available retrofit 
technology" or BART requirements. In analyzing the cost-effectiveness of controls under the 
BART guidelines, ERA has often used the "remaining useful life" of a source as an input to that 
analysis, and its default assumption is that existing sources will continue to operate for 20 years 
after completing the retrofit of such controls. 

However, ERA'S own models demonstrate that the integrated operation of the four 
building blocks would result in the retirement of many additional sources, none of which have 
reached the end of their "remaining useful life." ERA has therefore assumed billions of dollars 
of stranded investment associated with current retrofit projects and existing plant, property 
and equipment, which may not be fully depreciated. In regulated jurisdictions, these costs will 
be passed on to customers in the form of higher rates. In deregulated jurisdictions, these 
stranded investments will result in a loss of shareholder value. The magnitude of the recent 
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investments in the existing fleet is staggering. AEP alone has spent approximately $3.5 billion to 
upgrade its existing units, and several compliance projects are still underway. Nowhere does 
EPA take into account the loss of these assets, and their potential impact on customer rates. 

Nor does EPA explain how it can override the discretion Congress specifically vested in the 
states to avoid such adverse economic impacts. EPA must address these costs, and revise its 
proposal to allow states the latitude to design programs that do not result in the confiscation of 
assets, or prematurely force retirements rather than preserving the remaining useful lives of 
these units. 

BACKGROUND: OVERARCHING AND SERIOUS PROBLEMS WITH THE PROPOSED 111(d) 

EPA states that the proposed Clean Power Plan ("CPP") is "on important step toward 
achieving the GHG emission reductions needed to address the serious threat of ciimate 
change."^ However, in taking that step, EPA has overstepped its statutory authority, and 
ignored the legal, technical, and practical limitations that govern the production, delivery, and 
use of electricity in the United States. Efforts have already been made, and continue to be 
made, by AEP and others to reduce greenhouse gas emissions from fossil-fueled electric 
generating units ("EGUs"). Additional dramatic changes in the nation's portfolio of generation 
resources and their associated emissions will continue in the near-term due a number of 
regulatory and market drivers. For example, implementation of the Mercury and Air Toxics 
Standards,^ and Regional Haze requirements” will result in AEP alone permanently removing 


” 79 Fed, Reg. 34,833. 

40 CFR Part 63, Subpart UUUUU. 



28 


over 6,000 megawatts ("MW") of coal-fired generating capacity from service and converting an 
additional 730 MW from coal- to gas-firing. Others are taking similar steps. Yet EPA provides 
no comprehensive assessment of the emission reductions resulting from these actions in order 
to determine whether, and if so, how much more reduction can and should be achieved, 
consistent with the requirements of section 111 of the Clean Air Act. 

In its fact sheet released with the CPP, EPA claimed that the proposal would result in a 
30 percent reduction in CO 2 emissions from 2005 levels for the power sector by 2030.*^ 
However, based on the guidance released on November 13, 2014, the actual reduction in CO 2 
emissions from the existing fossil fleet required by this proposal on a mass basis is 30 percent 
from 2012 levels by 2030,*^ For the AEP fleet, this means that the 20 percent reduction in 
emissions already achieved from 2005 levels is largely disregarded, and deep additional cuts 
will be required to satisfy the goals established by EPA. 

There are a number of legal, technical, and practical concerns and uncertainties that 
make implementation of the proposed rule unworkable. Many of these unknowns relate to the 
assumptions underlying each building block, regulatory strategies that are unproven, levels of 
implementation that are technically and practically unachievable, or interactions that are not 
feasible to design or enforce within the existing statutory and regulatory authorities of the 
states. 


" 40 CFR §51.308. 

http;//www2.epa.gov/carbon-pollution-standards/fact-sheet-clean-power-plan-overview. 

^ ^ Carbon Pollution Emission Guidelines for Existing Stationary Sources: Electric Utility Generating Units, Notice. 
Additional information regarding the translation of emission rate-based CO 2 goals to mass-based equivalent, 79 
Fed. Reg. 67,406 (November 13, 2014). 
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EPA acknowledges that some of these issues "introduce practical enforceability 
considerations under a state plan." But instead of fully evaluating these issues, EPA relies 
exclusively on the purported "flexibility" that the agency believes states have to address any 
challenges associated with implementation. This claimed "flexibility" is illusory. There is no way 
for states to assure that individual generating units will achieve the emission reductions 
associated with block 1, and no technical basis upon which EPA can conclude that the projected 
emission reductions will actually occur, because EPA does not evaluate the extent to which 
such measures have already been implemented, and did not properly account for the heat rate 
increases associated with recent control equipment installations. There is no way for states to 
control system dispatch decisions that are entrusted to regional authorities, and simply 
attempting to "freeze" emissions from designated facilities in 2020 based on projected 
emissions and generation that accommodate the effects EPA hopes to achieve through building 
blocks 1 and 2. 

The proposed rule does not adequately account for the many factors that introduce 
variability into existing units' utilization and emissions, including weather patterns, 
unanticipated equipment problems, and changes in local load conditions. The output of 
renewable resources similarly is heavily influenced by weather conditions, equipment 
condition, and other factors that are neither controlled nor controllable by the designated 
facilities or the states, and EPA has misinterpreted existing state standards by ignoring the 
extent to which those standards are currently satisfied by participation in multi-state REC 
markets, the extent to which they are satisfied in whole or part through energy efficiency 
measures or alternative payments, and the extent to which they rely on unique resources 


15 



30 


whose status as "renewable" energy sources in any future section 111(d) plan is uncertain. 
These errors make EPA's cumulative targets unreasonable and arbitrary. 

Finally, EPA has no authority to regulate the behavior of consumers, and its simplistic 
evaluation of the potential for future energy efficiency measures ignores fundamental aspects 
of program design and achievability. There are errors in each and every one of the blocks upon 
which the state goal calculation is based that make the final result arbitrary and capricious. All 
of these errors inflate the prospects for future emission reductions, and simply shift the search 
for effective ways to meet the arbitrary goals from one building block to another and beyond, 
to measures EPA admits are not cost-effective, in a continuous loop of legally, technically, and 
practically flawed options that impairs the development of any workable compliance solution. 


BACKGROUND: IMPAgS OF 111(d) ON TRANSMISSION & RELIABILITY 

In addition, EPA has failed to identify and consider the costs of the proposed 
transformation of the existing electricity systems, such as additional transmission facilities, 
additional natural gas pipeline capacity, additional transmission support capacity, additional 
financing costs of intermittently used generating capacity, and additional maintenance, repair 
and replacement due to increased ramping up and down of dispatchable generation. It is 
implausible to interpret the mandate to consider cost in section 111(d) as excluding the costs 
pinpointed on specific existing sources and specific local and regional economic disruption and 
unemployment. EPA's proposal is deficient and arbitrary in its omission of: 1) any analysis of the 
direct cost impacts to owners of existing coal-fired EGUs that would be expected or forced to 
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shut down or reduce utilization; and 2) any analysis of the full costs of ensuring a reliable bulk 
power supply system in a rapid transition to lower carbon and intermittent electricity 
generation.The reliability and resource adequacy analysis performed by EPA is incomplete and 
inaccurate. It asks the wrong questions and provides answers developed using the wrong tools. 
Any analysis of the achievability of the CPP must be based on the tools used by reliability 
organizations to assess power flows under the conditions projected to occur as the CPP is 
implemented. Because EPA assumes that there will be dramatic changes in the composition, 
location, and characteristics of the generation fleet as a result of the CPP, such an analysis must 
be performed iteratively by organizations with the expertise and knowledge to analyze the 
dynamic nature of the impacts of these changes. 

The North American Electric Reliability Corporation ("NERC") recently released a 
preliminary assessment of the stability and reliability of the grid if the changes envisioned in 
era's modeled outputs for its cost-benefit analysis actually occurred in 2020.^^ These changes 
will strain reliability and essential services, require expansion of the transmission grid, and are 
inconsistent with the planning horizons used to implement transmission reliability 
enhancements. The Southwest Power Pool ("SPP") has performed a similar analysis of the 
potential reliability impacts within the SPP region. SPP found that: "1) the CPP will impact the 
reliability of the bulk electric system; 2) the timing proposed by EPA for compliance is 
infeasible; and 3) the proposed CPP will have material impacts on the market-based dispatch of 
electric generating units within the SPP region.""^ AEP's own internal analysis of the SPP and 


^‘*http://www.nerc.com/pa''RAPA/ra;''Reliaiblity%20Assessmcnt%20DL/Potennal_ReliabiiityJnipacts of EPA_Pro 
posed_CPPFinal.pdf 

http://w’w'w.spp.org/publjcations/CPP %20Reliability%20Analysis%20Results%20Final%20Version.pdf 
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PJM regions within which it operates yielded similar results. Any future proposals must be 
accompanied by a comprehensive analysis that demonstrates that the security and reliability of 
the bulk power system will not be compromised. 

The gap between the Clean Power Plan’s initial deadlines and the earliest in-service 
dates possible for new infrastructure will create an atmosphere ripe for massive blackouts that 
would jeopardize the nation's economy and homeland security. Its timelines are so aggressive, 
we cannot hope to achieve the infrastructure development it will require. The reliability 
concerns promulgated by the Clean Power Plan stem from inadequate pipeline and electric 
generation and transmission infrastructure to achieve its goals, and inadequate time to plan for 
newly developed infrastructure. Failure to address these reliability issues will undermine the 
environmental goals of the EPA and simultaneously undermine the reliability of the nation's 
electric grid because that failure will result in band-aid responses that ultimately will result in 
sub-optimal solutions. 

BACKGROUND; SUMMARY OF ISSUES WITH FOUR BUILDING BLOCKS OF llKdl 

EPA's Interpretation of "BSER" is Fatally Flawed 

This proposal is wholly different from any prior emission limitation, standard, or 
guideline developed by EPA under the CAA. if adopted, the CPP would establish an expansive 
and unprecedented program to regulate the production, delivery, and use of electricity in the 
United States. The assumptions that EPA uses to develop state goals supersede the authority 
granted to the Federal Energy Regulatory Commission ("FERC") under the Federal Power Act, 
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contain significant and fundamental technical flaws regarding the nature and operation of 
electricity generators and the electricity grid, and intrude upon authority reserved to the states. 
The proposal also is contrary to the express requirements of section 111 of the CAA, and EPA's 
own regulations, in several significant respects. 

A fatal defect in EPA's CPP is the proposal’s dependence upon an abstract, out-of- 
context interpretation of "system" in the phrase "best system of emission reduction" in the 
section 111 definition of "standard of performance," EPA's unprecedented interpretation of 
the word "system" in the "standard of performance" definition is disassociated from, and in 
conflict with, the interlinked CAA definitions of "stationary source," "existing source," "emission 
limitation," and "performance standard," and with the legislative history of Section 111. It is 
also in conflict with EPA's existing regulations that implement section 111, and at odds with 
EPA's interpretation and application of section 111 throughout its 44-year history. Rather than 
reflecting the degree of emission limitation achievable by applying a demonstrated technology- 
based (or work practice) system of emission reduction to the affected EGU, as the statute 
plainly directs, the proposal requires a reduction in the hours of operation and/or rate of 
production (or complete shutdown) of affected EGUs, a result contrary to the text and structure 
of the statute, and that could not have been imaginable to the Congresses that enacted and 
amended the CAA in 1970, 1977, and 1990. 

Never before has EPA claimed the authority to limit productive capacity or control the 
rate of customer usage of a particular product, and the assertion of authority to do so here has 
no foundation in the CAA. Because EPA's interpretation would purport to give EPA broad 
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power to regulate human behavior, EPA's interpretation of "system of emission reduction" 
must be rejected. 

Building Block 1 Comments 

EPA mischaracterizes observed variability in heat rate at coal units as being "evidence" 
that existing coal-based generating units are not being adequately operated or maintained.*** 
Heat rate performance is influenced by a variety of known and unknown, controllable and 
uncontrollable factors, whose interaction is unit-specific and varies throughout the life of the 
unit. Moreover, EPA’s examination of opportunities to improve heat rate either ignores or does 
not fully consider the following factors: 

• the availability, technical viability, and economic feasibility of potential 
improvement opportunities at individual units; 

• heat rate improvement measures that have already been implemented; 

■ unit-specific factors that influence the magnitude and sustainability of potential heat 
rate improvements; and 

“ other environmental regulatory requirements that may mask or eliminate 
opportunities for potential heat rate improvements. 

There is also a long history of successful advancement and adaptation of new 
technologies, operating procedures, materials, and equipment upgrades that have allowed 
units within the existing fleet (both coal-fired and non-coal units) to maintain and improve 
efficiency through adoption of best practices. Had EPA fully considered these factors, the 

“ "GHG Abatement Measures TSD”. U.S. EPA. June 10, 2014. p. 2-1 
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agency would have correctly concluded that both the proposed 6% and alternative 4% targets 
for heat rate improvements are overly aggressive, and cannot feasibly be implemented by the 
majority of existing coal-based generating units because: 

• There is a wide range of inherent limitations on the potential for heat rate 
improvements, including original design, geographic location, availability of space, 
emission controls, and prior improvement efforts; 

■ Unit efficiency naturally degrades over time; 

■ There is no accurate method to measure heat rate in real time; 

• Heat rate improvements may be masked by control technology installations or 
changes in duty cycle; and 

» Remaining useful life will affect the economic feasibility of continued efficiency 
investments. 

There is no single emission standard or limitation that is achievable or adequately 
demonstrated for all regulated sources. Instead, ERA should rely on Section 111(h)(1) of the 
CAA, which authorizes the Administrator to identify design, equipment, work practice, or 
operational standards, or a combination thereof, when it is not feasible to establish a standard 
of performance, and develop a work practice standard for EGUs. Such a standard would assure 
that cost-effective changes are routinely made at existing units, consistent with the criteria 
contained in section 111(d). 
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Building Block 2 Comments 

Building block 2 is based on EPA's generalized assumption that all existing NGCC units 
can be redispatched to sustainably achieve a 70% capacity factor, and that the additional 
generation provided by the existing NGCC units will exclusively offset generation from other, 
higher-emitting, existing fossil-fueled units. The underlying analysis that supports this 
assumption relies on inaccurate data, and generally represents a poor understanding and 
application of the basic concepts and operating metrics used to assess historic and future unit 
performance. The result is an assumed level of performance that simply has not been 
adequately demonstrated to be achievable across the fleet of existing NGCC units. 

Further, EPA fails to explain how this building block is consistent with section 310 of the 
Clean Air Act,'’ which specifically preserves the authority of all other federal agencies, when 
such requirements for "environmental dispatch" would effectively override the system of 
security constrained economic dispatch created by the Federal Energy Regulatory Commission 
("FERC") and implemented through regional transmission organizations ("RTOs"), independent 
system operators, and other balancing authorities, as required by the Federal Power Act.'® 

Even if such a concept could be incorporated into a section 111(d) standard, the level of 
operation assumed by EPA in calculating the state goals contains fundamental errors, such as: 
(1) relying on nameplate capacity instead of net demonstrated capacity (which results in about 
a 10% increase in the goals that cannot reasonably be achieved); (2) including units that are not 
designated facilities; (3) failing to accurately and consistently account for units that operated 


42 U.S.C.§ 7610(a). 
42 U.S.C. § 824(b). 
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for only a portion of 2012, or were not yet operating; and (4) failing to adequately evaluate the 
availability of gas pipeline capacity to deliver fuel and transmission capacity to deliver power, 
and the time and cost necessary to increase capacity if it is not already available. EPA's own 
policy case modeling does not achieve the level of operation assumed by EPA in calculating the 
state goals. 

EPA must present a proposal that, at a minimum, is grounded in accurate, complete 
data and that reflects the actual operation of the electricity grid. Given the egregious nature 
and scope of concerns to be resolved in building block 2 alone, EPA should withdraw the 
current proposal and publish a new proposed rule for public comment. 

Building Block 3 Comments 

EPA has not cited, and AEP has not discovered, any statutory basis for the inclusion of 
generation from new and existing non-emitting nuclear and renewable resources in its 
calculation of state goals to regulate emissions of fossil-fueled EGUs. Such units are not 
"affected facilities" in the listed source categories for which these guidelines are proposed, nor 
would they be subject to any standards under section 111 if they were "new." EPA's expansion 
of its regulatory grasp far exceeds the scope specifically authorized by Congress, and invades 
the reserved powers of the States under the Tenth Amendment to the U.S. Constitution. 

Moreover, EPA's use of individual state renewable portfolio standards to establish 
"regional goals" that each state must achieve is ill-informed, and overlooks distinctions among 
these state standards that either significantly reduce the absolute value of those standards, or 
rob the states of flexibility in implementing the goals, or both. EPA has also insufficiently 
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evaluated the technical potential and cost of renewable resources across the states, and 
ignored significant questions related to the expansion of both intrastate and interstate 
transmission resources, regulatory processes, cost allocation, and timing. 

Any goals established by EPA in the final rule cannot rely on nuclear or renewable 
resources. However, EPA should prescribe procedures for the development of state plans that 
allow states to determine if or how renewable resources may be included in their compliance 
plans. 

Building Block 4 Comments 

EPA also does not have clear authority from Congress to dictate energy policies that 
control customer demand, including the degree to which energy efficiency ("EE") measures 
should be adopted by individual customers.’’ Even if such authority existed, EPA has failed to 
demonstrate that the level of EE used to calculate the state goals is achievable or has been 
adequately demonstrated. Specifically, EPA ignores the expert evaluations of the majority of 
states regarding a reasonably achievable level of EE, the pace of increase in EE achievement, 
and a reasonable level of costs to achieve those proposed EE levels. Further, the data and 
methodology that the agency used in establishing these levels for all states in a one-size-fits-ail 
manner ignores many fundamental differences between the states that affect the nature and 


Indeed, in the context of EPA’s authority under Section 169 of the CAA to specify what is the “best available 
technology'’ for regulated pollutants in a new source review (“NSR”) permit, the Supreme Court noted with 
approval that, “BACT may not be used to require ‘reductions in a facility’s demand for energy from the electric 
grid,”’ and that “BACT should not require every conceivable change that could result in minor improvements in 
energy efficiency, such as the aforementioned light bulbs." Rather, the Court confirmed that BACT can only be 
required for pollutants that the source itself emits, and that permitting authorities should consider whether the 
proposed regulatory burden outweighs any emission reductions that can be achieved. UARG v. EPA, !34 S.Ct. 
2427, 2448 (2014). These same principles should apply to the BSER, which is based on technology that can be 
applied to emissions from the regulated source, and must satisfy the statutory balancing of costs, other 
environmental affects, and the emission reductions actually achieved. 
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scope of achievable EE measures and rates of growth. EPA did not use a transparent process in 
estimating the costs of the proposed EE levels, did not consider all cost elements of EE, and did 
not give adequate consideration to the ways such costs will affect customers. EPA's failure to 
specifically identify the evaluation, measurement and validation ("EM&V") methods required 
for a satisfactory state plan, and its failure to assess whether such EM&V measures are 
currently applied in the programs identified as "best practice standards," provide an 
inadequate basis for commenters to determine the actual impact of the proposed guidelines. 
Accordingly, EPA should not assume specific levels of EE achievement in developing any state- 
specific goals, but states should retain the flexibility to determine if or how EE measures may be 
included in their compliance plans. 

Implementation Concerns 

The flaws identified within each of the building blocks collectively lead to serious 
concerns related to the practical implementation of the CPP. Because the errors identified in 
the development of each building block lead to a significant overstatement of its potential 
contribution to reductions in emissions from existing fossil-fueled EGUs, the combined whole 
represented in the state goals has not been adequately demonstrated and is not achievable. All 
flexibility that would have been present had EPA accurately assessed each building block 
evaporates. 

Moreover, EPA's proposal to extend compliance responsibilities to entities other than 
the "designated facilities" exceeds EPA's and states' authorities under the CAA, creates 
uncertainty regarding the ultimate enforceability of the state goals, and raises procedural and 
substantive due process concerns for sources within the regulated source categories if states 
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elect to follow EPA's advice and reduce their plan requirements to goals enforceable only 
against those sources. EPA has ignored the requirement under section 111(d) to provide states 
with the flexibility to adjust the stringency of the final performance standard or the timing of 
the ultimate compliance schedule based on the remaining useful life of the regulated sources. 
And the timeline to achieve compliance is unreasonable, particularly for building blocks 1 and 2, 
both of which are proposed to be fully implemented by 2020. EPA has no authority to dictate 
the timing of implementation or to establish interim goals, and these are issues that should be 
reserved to the states as they develop final performance standards. 
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Senator Capito. Thank you. 

Our next witness is Dr. L. Jeremy Richardson, who is the senior 
energy analyst, Union of Concerned Scientists, Washington, DC. 
And I understand your father is in the audience. I want to welcome 
him as well. Welcome, Dr. Richardson. 

STATEMENT OF L. JEREMY RICHARDSON, Ph.D., SENIOR EN- 
ERGY ANALYST FOR THE UNION OF CONCERNED SCI- 
ENTISTS 

Mr. Richarson. Thank you very much. Senator Capito and Rep- 
resentative Jenkins. 

As you said. I’m a senior energy analyst at the Union of Con- 
cerned Scientists. UCS is the Nation’s leading science-based non- 
profit working for a healthy environment and a safer world. I have 
a very unique perspective on the issues before you today. As a sci- 
entist, I understand the urgency to reduce carbon emissions to pro- 
tect the planet’s climate. As the brother, son and grandson of West 
Virginia coal miners, the question of how we go about tackling cli- 
mate change is deeply personal to me. 

First, on behalf of UCS’s more than 450,000 supporters, I want 
to say today that we strongly support the Environmental Protection 
Agency’s efforts to limit carbon emissions from power plants under 
the Clean Air Act. Simultaneously, however, we want to emphasize 
the need for special consideration for the families and communities 
that are facing the negative consequences for the transition away 
from coal. 

Human-induced climate change is already having impacts that 
are being felt by people here in West Virginia, our Nation and 
around the world. If we collectively fail to make deep reductions in 
our carbon emission, we will greatly increase the risks of serious 
economic, health and environmental consequences from accel- 
erating sea level rise, storm surges, heat waves, drought, wildfires, 
frequent heavy downpours and increase hurricane intensity. These 
impacts are a direct consequence of the increasing concentration of 
greenhouse gases like carbon dioxide in our planet’s atmosphere 
primarily caused by the fossil fuels that we burn for energy. 

These facts compel us to act and to act decisively. In doing so, 
however, we must recognize that some regions of our Country are 
facing a heavier burden than others in this transition to a less fos- 
sil-intensive electricity system. 

The proposed Clean Power Plan provides a sound and flexible 
framework for reducing emissions from the power sector. But it is 
not ambitious enough in its overall result of a 30 percent reduction 
in emissions by 2030. 

Our analysis shows that EPA significantly underestimated the 
potential for renewables such as wind, solar and geothermal energy 
resources that emit no carbon and are already delivering safe, reli- 
able and affordable power to consumers all around the Country. 

As we all know, the coal industry faces challenging times. Many 
blame environmental regulations entirely for the downturn. But 
the truth is that regardless of who occupies the White House, the 
industry faces strong and persistent headwinds. Multiple market 
factors are making coal fired power too expensive relative to other 
cheaper, less polluting options like natural gas, renewable energy 
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and energy efficiency. Thankfully, West Virginia has many assets 
that it can leverage to diversify its economy. But we must let go 
of the idea that coal is all we’ve got. 

Communities all around coal country from Beckley to Welch to 
Pikeville are eager to have this conversation. They realize that 
times are changing and they are calling for leadership. Over 200 
people from a wide range of perspectives attended a forum that 
UCS organized in September 2013 to talk about the State’s bright 
future. Participants pointed to the State’s topnotch work force, its 
natural resources, of course, a multitude of opportunities for recre- 
ation and tourism, emerging opportunities in advanced manufac- 
turing and much more. The conversations have continued from the 
ground up. 

Williamson is remaking itself as a healthy community focused on 
sustainability. Communities across West Virginia have been par- 
ticipating in a series of dialogs called What’s Next West Virginia. 
And a few leaders are listening as evidenced by initiatives in East- 
ern Kentucky and in Southern West Virginia. Even the President’s 
budget includes significant investments in the Appalachian region. 

Together with Federal policymakers. States, especially West Vir- 
ginia, should help ensure that economic diversification and re- 
sources for workers in communities are an important part of their 
compliance plans. Fortunately, there are a variety of policies both 
within the context of State compliance plans and through com- 
plementary policies enacted by State legislatures that can help, in- 
cluding market-based mechanisms and tax policies, like West Vir- 
ginia’s Future Fund that was established last year. By working to- 
gether, we cannot only establish a strong standard to protect the 
planet’s climate, but also ensure that workers in communities have 
a fresh economic opportunity as market forces continue to drive a 
shift away from coal. 

I do not accept this as an either/or proposition. Our children and 
our grandchildren will face the risks of a vastly different climate 
caused by our failure to act to reduce emissions today. 

My young niece, and maybe someday her children and grand- 
children, will face an uncertain future if we fail to invest in the 
workers and communities that have built this Nation’s wealth. It 
is much harder, but it is imperative that we do both. 

Thank you. 

[The prepared statement of Mr. Richardson follows:] 
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"Regional Impacts of EPA Carbon Regulations: The Case of West Virginia" 

March 23, 2015 

My name is Jeremy Richardson and I am a senior energy analyst at the Union of Concerned 
Scientists (UCS). UCS is the nation's leading science-based nonprofit working for a healthy 
environment and a safer world. We appreciate the opportunity to provide input on this critical 
issue, 

1 have a unique perspective on reducing carbon emissions from the burning of fossil fuels. As a 
scientist, 1 understand the urgency to reduce emissions to protect the planet's climate. As the 
brother, son, and grandson of West Virginia coal miners, the question of how we go about tackling 
climate change is deeply personal to me. 

First, on behalf of UCS's more than 450,000 supporters, 1 want to say that we strongly support the 
Environmental Protection Agency's (EPA’s) efforts and authority to limit carbon emissions from 
fossil fuel-fired power plants through the Clean Power Plan (CPP), Simultaneously, however, 1 
want to emphasize the need for special consideration for the families and communities facing the 
negative consequences of the transition to a cleaner, low carbon energy system. 

UCS provided extensive comments on the Clean Power Plan to EPA as part of its public comment 
period that clo.sed on December 1, 2014, 1 have attached our full comments for inclusion in the 
record, and I highlight some key points here. 

Climate Change is Real aud Caused by Humatt Activity 

Human-induced climate change is already having impacts that are being felt by people here in 
We.st Virginia, our nation, and around the world. If we collectively fail to make deep reductions in 
our carbon emi.ssions, we will greatly jncrea.se the risk of serious economic, health, and 
environmental consequences from accelerating sea level rise, storm surges, heat waves, drought, 
wildfires, more frequent heavy downpours, and increased hurricane intensity. 

These impacts are a direct consequence of the increasing concentration of greenhouse gases 
like carbon dioxide (COz) in our planet's atmosphere. Power plants are the largest single source of 
U.S. COz emissions, representing about 40 percent of the total. Reducing emissions from the electric 
power sector is therefore crucial to our overall efforts to tackle climate change. UCS has worked for 
many years to educate the public on the .science of climate change and to advance solutions. 1 have 
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attached two recent UCS reports on climate change: "Encroaching Tides” ^ and "National Landmarks 
at Risk.''2 


These facts compel us to act, and to act decisively. In doing so, we must recognize that some 
regions of our country are facing a heavier burden than others in accelerating this transition to a 
less fossil-intensive electricity system. 

Carbon emissions are driving climate change with accelerating pace 
Evidence of the heat-trapping role of carbon dioxide (CO 2 ) in the atmosphere was established in 
1859 and by the end of that century the discovery emerged that fossil fuel emissions could cause a 
shift in Earth's climate.^ The first confirmation that these emissions were already changing Earth's 
temperature emerged during the 19305.“^ 

The accelerating pace of emissions after these discoveries Is alarming, with over half emitted since 
1970 of the total human CO 2 emissions between 1750 and 2010.^ The annual atmospheric CO 2 
increase (2.9 ppm) over 2012-2013 was the highest over the 1984 to 2013 period of record. ^ 
Accelerating emissions has occurred despite the worldwide trend, since 1850, in the mix of primary 
energy supply shifting away from less carbon intensive fuels from primarily biomass to primarily 
coal to more oil and gas in the mixdThe latest tracking for each country's share of CO 2 emissions 
ranks China (27 percent) and the United States (17 percent) as the top two in 2011.*^ The bulk of 
2012 U.S. heat-trapping emissions was in the form ofC02 (82 percent) with nearly a third of all U.S. 
emissions that year coming from electricity generation (32 percent).^ Carbon standards aimed at 
reducing emissions from existing U.S. power plants tackles one of the largest current sources of 
global CO 2 emissions in the world. 


1 UCS 2014, Encroaching Tides: How Sea Level Rise and Tidal Flooding Threaten U.S. East and Gulf Coast Communitie.s 
over the Next 30 Years. Online at Uttp://wvvwuicsusa-org/gIobal wanning/impacts/effects-of-tldai-flooding-and-sea- 
lovol-r}se-east-coast-tzuif-of-mcxico#.VOxARuEuwfg 

2 UCS 2014, National Landmarks at Risk: How Rising Seas. Floods, and Wildfires Are Threatening The United States' Most 
Cherished Historic Sites. Online at; htto:// www.ucsusa.Qrg / global warming/* 


Fleming, J.R. 1998. Historical Perspectives on Climate Change. Oxford University Press. 

* Caiiendar, G.S. 1938. The artificial production of carbon dioxide and its influence on temperature. Quarterly J, Royal 
Meteorological Society 64:223-240. 

5 IPCC, 2014: Summary for Policymakers, In: Climate Change 2014, Mitigation of Climate Change. Contribution of 
Working Group HI to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Edenhofer, 

0., R. Pichs-Madruga. Y. Sokona, E. Farahani, S. Kadner, K. Seyboth, A. Adler. I. Baum, S. Brunner, P. Eickemeler, B. 
Kriemann, }. Savolainen, S. Schldmer, C. von Stechow, T. Zwickel and J.C. Minx (eds.)]. Cambridge University Press, 
Cambridge, United Kingdom and New York, NY, USA. 

6 WMO. 2014. WMO Greenhouse Gas Bulletin: The State of Greenhouse Gases in the Atmosphere Based on Globa! 
Observations through 2013. World Meteorological Organization. ISSN 2078-0796. 

’ Blanco G. et al., Chapters: Drivers, Trends, and Mitigation, in Climate Change 2014: Mitigation of Climate Change. 
Contribution of Working Group III to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change. 

^ U.S. Energy Information Administration, indicators CO 2 Emissions Tables for 2011. Online at 

http://wvvw.eia.gov/cfapps/ipdbproioct/iedindex3.cfm?tid=90&pid=44&ai(l=8&cid=^rogions&svi(i=20Q7&eyid=2011i^un 


it=MTCDPP . 


EPA. 2014. Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2012. U.S, Environmental Protection Agency, 
Washington D.C The EPA 430-R-14-003. 
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Fut ure risks of catasf ropliic climate nulxomes add urgency for emissions rccluctioris 

Certain catastrophic climate outcomes are a growing risk unless substantial progress in global heat- 
trapping emissions occurs. The northern permafrost soil organic carbon pool is estimated to be 
around 1672 petagrams carbon (PgC).'® This is larger than the anthropogenic budget of around 
1,000 PgC emissions to stay below a global mean temperature rise of 2°C above the 1861-1880 
period; half (445-585 PgC) has already been emitted by 2011.“ 

Keeping this region cold enough to prevent the release of these vast stores of carbon in the form of 
methane (CH 4 ) and CO 2 , trapping heat and warming Earth even faster, is a key factor in the urgency 
for substantia! emissions reductions. Reasons include the processes that lead to amplified warming 
in the Arctic which pose risks of increased permafrost degradation rates.“ The loss of the upper 
few meters of permafrost is projected to decrease 37 percent to 81 percent by the end of this 
century under RCP2.6 and RCP8,5 future scenarios respectively.'^ Carbon released from permafrost 
is irreversible for millennia.** 

Another catastrophic climate outcome, that is irreversible for millennia, is ice sheet collapse.'^ Long 
before total collapse, significant ice sheet shrinking would transform coastlines of the world to a 
degree that would be unrecognizable to many coastal residents of today. Paleoclimate evidence 
from the last interglacial period, around 130,000 years ago, occurred with the combined shrinking 
of the perimeter of the Greenland ice sheet and the West Antarctic Ice Sheet with an associated sea 
level rise of more than 4 to 6 meters above current sea level."' Today's CO 2 levels in the atmo.sphere 
are much higher than when the.se changes occurred over the last interglacial. At 6 meters additional 
sea level rise, south Florida and the Mississippi Delta regions of Louisiana would be severely 
inundated as well as large portions of other coastlines around the world. '*' 


Climate change impacts in the O.S, are growing 

Already, people living in the U.S. are exposed to climate change impacts that vary in severity 
depending on the season, location, socioeconomic factors as well as local, regional, and national 


Kuhry, P., Grosse, G., Harden, |. W., Hugelius, G., Koven, C. D., Ping, C.-L., Schirrmei-ster, L. and Tarnocai, C. 2013. 
Characterisation of the Permafrost Carbon Pool. Permafrost Periglac. Process., 24:146-1.35. doi: 10.1002/ppp.l782 
" Coliins, M., R. Knutti, j. Arblaster, Dufresne, T. Fichefet P. Friedlingstein, X. Gao, W.J. Gutowski, T. Johns, G. Krinner, 
M. Shongwe, C. Tebaldi, A.J. Weaver and M. Wehner. 2013. Long-term Climate Change: Projections, Commitments and 
Irreversibility. In: Climate Change 2013: The Physical Science Basis. Contribution of Working Group I to the Fifth 
A-ssessment Report of the intergovernmental Panel on Climate Change [Stocker, T.F., D. Qin, G.-K, Planner, M. Tignor, S.K. 
Allen, j. Boschung, A. Nauels, Y. Xia, V. Bex and P.M. Midgley (eds.)]. Cambridge University Press, Cambridge, United 
Kingdom and New York, NY, USA. 

“ Lawrence, D.M., Slater, A.G,, Tomas, R.A., Holland, M.M., and Deser, C. 2008. Accelerated Arctic land warming and 
permafrost degradation during rapid sea ice loss. Geophys. Res. Lett 35 DOI 10.1029/2008GL033985 
" IPCC. 2013. Summary for Policymakers. In: Climate Change 2013: The Physical Science Basis. Contribution of Working 
Group I to the Fifth Assessment Report of the intergovernmental Panel on Climate Change [Stocker, T.F., D. Qin, G.-K. 
Plattner, M. Tignor, S.K. Allen, |. Boschung, A. Nauels, Y. Xia, V. Bex and P.M. Midgley (eds.)). Cambridge University Press, 
Cambridge, United Kingdom and New York, NY. USA. 

1 * Ibid 
15 Ibid. 

Overpeck |.T.. B.L. Otto-Bliesner, G.H. Miller. D.R. Muhs, R-B. Alley, and J.T. Kiehl. 2006. Paleociimatic Evidence for 
Future ice-Sheet Instability and Rapid Sea-Level Rise. Sdence:311;1747-1750. 

“ Overpeck, |.T. and |.L. Weiss, 2009. Projections offuture sea level becoming more dire. PNAS. 106: 21461-21462. 
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resilience poiicies.i^ Land ice and warming oceans both contribute to global sea level rise with the 
former at a much higher increasing pace than the latter. This combined with local land elevation 
shifts and the loss of natural barriers has increased so-called "nuisance flooding" in areas of the U.S. 
with more than 300 percent increase (Norfolk, VA, San Francisco, CA, and Washington DC) to more 
than 900 percent increase (Baltimore, MD, and Annapolis, MD) in the number of flood days in 
recent years (2007-2013) compared to around 50 years earlier (1957~1963).2i The future risk of 
nuisance flooding is directly tied to the rate at which the U.S, and the world choose the pace of 
emissions going forward. Emissions really matter to many coastal communities. For example, in 
Annapolis, MD, which currently experiences nearly 50 tidal flood events per year, the community 
could face over 220 such events under an intermediate-low scenario or over 380 such events under 
the highest emissions scenario . 22 Since there are only 365 days a year, that means tidal flooding 
twice a day at current Annapolis locations or for ail practical purposes — inundation. 

The growing risk of extreme events that lead to too much water (or snow) or too little water (and 
associated consequences) have cost lives, property and at times transformed local communities 
when severe enough to permanently displace a critical number of residents. The fundamental 
consequence of more water vapor in the atmosphere from global warming, has led to an increase in 
precipitation volume in the heaviest annual events, in Alaska and the Continental U.S. (e.g.. 
Northeast (71 percent); Midwest (37 percent).23 

Higher temperatures increase soil and surface water evaporation and plant transpiration rates 
leading to increased drought risk in some regions, seasons or time periods. 2 *’ Warmer temperatures 
in the Western U.S. have brought earlier snowmelt leaving high mountain forests hotter and drier, 
especially comparing the dry La Nina years compared with La Nina years decades earlier, 
increasing the risk of large wildrires,25 Federal fire suppression costs, in 2012 dollars, have 
increased from around $440 million in 1985 to around 1.7 billion in 2013.2^ 


Mellllo, jerry M., Terese (T.C.) Richmond, and Gary W. Yohe, Eds. 2014. Climate Change Impacts in the United States: 
The Third National Climate Assessment, U,S. Global Change Research Program. 841 pp. doi:10.7930/}0Z31Wj2, 

1’’ Church, J,A„ N.j. White, LF. Konikow, C.M. Domingues, J.G. Cogley, E. Rignot, ).M. Gregory, M.R. van den Broeke, A.). 
Monaghan, and 1. Velicogna. 2011. Revisiting the Earth's sea-level and energy budgets from 1961 to 2008, Geophys. Res, 
Lett. 38.doi:10.1029/20llGl048794. 

20 Walsh, D. Wuebbles, K. Hayhoe, ]. Kossin, K. Kunkel, G. Stephens, P. Thorne, R. Vose, M. Wehner, \. Willis, D. Anderson, 
V. Kharin, 'T. Knutson, F. Landerer, T. Lenton, J. Kennedy, and R. Somerville. 2014. Appendix 3: Climate Science 
Supplement Climate Change Impacts in the United States: The Third National Climate Assessment, |, M. Melillo, Terese 
(T.C.) Richmond, and G. W. Yohe, Eds., U.S. Global Change Research Program. 735-789. doi:10.7930/J0KS6PHII. 

Sweet, W., |. Park, J. Marra, €. Zervas, S. Gill. 2014. Sea Level Rise and Nuisance Flood Frequency Changes around the 
United States. NOAA Technical Report NOS CO-OPS 073 and online at 

22 Spanger-Siegfried, E., M.F. Fitzpatrick, and K. Dahl. 2014. Encroaching tides: How sea level rise and tidal flooding 
threaten U.S. East and Gulf Coast communities over the next 30 years. Cambridge, MA: Union of Concerned Scientists. 

23 Walsh, D. Wuebbles, K. Hayhoe, ). Kossin, K. Kunkel, G. Stephens, P. Thorne, R. Vose, M. Wehner, J. Willis, D. Anderson, 
S. Doney, R. Feely, P. Hennon, V. Kharin, T. Knutson, F. Landerer, T. Lenton. J, Kennedy, and R. Somerville. 2014. Ch. 2: Our 
Changing Climate. Climate Change Impacts in the United States: The Third National Climate Assessment, |. M. Melillo, 
Terese (T.C.) Richmond, and G. W. Yohe, Eds., U.S. Global Change Research Program, 19-67. doi:10,7930/I0KW5CXT. 

2^ Ibid 

25 Westerling A.L., H.G. Hidalgo, D.R. Cayan, and T.W. Swetnam. 2006. Warming and earlier spring increase western U.S. 
forest wildfireactivity. Science 313:940-943. 

26 Cleetus, R., and K. Mulik. 2014. Playing with fire: How climate change and development patterns are contributing to the 
soaring costs of western wildfires. Cambridge, MA: Union of Concerned Scientists. 
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Significantly reducing U.S. existing power plant emissions in the next decade and beyond can help 
reduce the risks of negative consequences from climate change in the U.S. and the world. As part of 
the global effort to reduce emissions, in 2009 the U.S. committed to reducing emissions 17 percent 
below 2005 levels by 2020,” and recently announced a commitment to further reduce emissions 
26 to 28 percent below 2005 levels by 2025.28 These commitments would put the U.S. on a path to 
the goal of reducing emissions by at least 80 percent by 2050, a goal consistent with international 
agreements. Scientists conclude that to meet international goals to limit warming to 2°C above 
preindustrial levels,” the world must .stay within a budget of around 1,000 PgC emissions.^® For the 
U.S. to make good on those commitments, the power sector will need to cut emissions by more than 
the estimated reductions from the Clean Power Plan of 30 percent below 2005 levels by 2030. 


West Virginia is not iimmine from the impacts of climate change 

Like the rest of the country and the world, the state of West Virginia is witnessing the impacts of a 
changing climate. In |une 2014 the Allegheny Highlands Climate Change Impacts Initiative” 
organized a conference focusing on local climate impacts in the highlands region. Experts discussed 
the changes in precipitation and temperature, impacts on forests and streams, wildlife, and 
economic impacts on outdoor recreation on the region.82 


EPA's Proposed Carbon Standards are Flexible and Must Be Streiigtliened 
The Clean Power Plan provides a sound framework for reducing emissions from the power 
sector, but is not ambitious enough in the overall result of a 30 percent reduction in emissions in 
2030 relative to 2005. UCS analysis shows that, by increasing the contribution from renewable 
energy in the CPP, we could cost-effectively increase emission reductions to 40 percent below 2005 
levels by 2030. We detailed our methodology in our comments to the agency, and 1 have also 
attached a shorter policy brief on our findings for the record. 

UCS supports EPA's proposal to Incorporate renewable energy (RE) and energy efficiency (EE) 
in state compliance plans. Renewables such as wind, solar, and geothermal energy emit no 
carbon, and are already delivering safe, reliable, and affordable power to consumers. They also 
help diversify the electricity mix, improve public health, strengthen state and local economies, and 
reduce the risks of over reliance on natural gas. 


” United State.?. 2010. Copenhagen Accord submission. Online at 

http://unfccc.int/nies/meetings/cop_lS/copenhagen_accord/applica tion/pdf/unitedstatescphaccord_app.l.pdf 
2® The White House. 2014. U.S.-Chlna Joint Announcement on Climate Change and Clean Energy Cooperation. Fact sheet. 
Online at httn://wcvw.whitelioiise.gov/tliB-nre.ss-ofnce/20l4/ll/ll/fact-sheet-us-chlna-ioint-aiioouncement-.climate: 
clnanne-.-nK]-ciean.onernv-c 

” National Research Council. 2010. Limiting the magnitude of future climate change. Washington, DC: National Academies 
Press. 
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M. Shongwe, C, Tebaldi, A.J. Weaver and M. Wehner. 2013. l,ong-term Climate Change: Projections, Commitments and 
Irreversibility, fn: Climate Change 2013: The Physical Science Basis. Contribution of Working Group I to the Fifth 
Assessment Report of the Intergovernmental Panel on Climate Change [Stocker, T.F„ D. Qin, G.-K. Plattner, M. Tignor, S.K. 
Allen, ]. Boschung, A. Nauels, Y. Xia, V. Bex and P.M. Midgley (eds.)j. Cambridge University Pres.s, Cambridge, United 
Kingdom and New York, NY, USA. 
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32 Allegheny Highlands Climate Change Impacts Initiative 2015. On the Chopping Block: The Impacts of Global Warming 
and Climate Change on the Mid-Atlantic Allegheny Highlands. Online at; 
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EPA used four "building blocks" to determine the Best System of Emission Reduction (BSER] and 
establish emission rate reduction goals for each state. For the renewables block, EPA has really 
proposed an "average" system of emission reduction, seriously underestimating the true potential 
for renewable energy to cut carbon emissions. EPA's state renewable energy targets are in many 
cases close to a business-as-usual approach — four states had more renewable generation in 
2012 than their EPA targets for 2030 . 

States could be more ambitious in using renewables to reduce emissions. Costs of renewable 
energy have fallen dramatically. For example, prices for residential and commercial solar systems 
fell by half from 2009 to 2013,^3 and dropped an additional 9-12 percent over 2014.3** Meanwhile, 
the cost of wind power dropped 43 percent in the last four years — and is now competitive with 
power from new fossil fuel plants in some regions of the country, 

EPA's framework also includes the option for states to comply on a multi-state or regional basis, 
which not only rewards early actors like the RGGI states but also creates an opportunity for new or 

expanded multi-state collaborations to drive down emissions at a lower cost. 

Ciiaiienges Facijig Coa! 

As we all know, the coal industry faces challenging times. Many blame environmental regulations 
entirely for the downturn, but the truth is that regardless of who occupies the White House, the 
industry faces strong and persistent headwinds. The primary driver is economics — cheap natural 
gas has dramatically reduced coal's role in the electricity sector, and competition with other coal- 
producing regions has reduced the competitive advantage of Central Appalachian coal. After 150 
years, we have mined the highest quality and easiest-to-get seams, and the rest is getting harder — 
and more expensive— to get. 35 

The future of the coal industry, even without this rule, is uncertain at best,3‘> and it has already 
declined, particularly in Central Appalachia, due to cheap and abundant natural ga.s, competition 
with other coal mining regions, decreasing labor productivity (and increasing costs), and earlier 
environmental regulations. Although the EPA concludes that the proposed standard likely will 
result in an increase in net jobs nationally, it must be recognized that job impacts will be 
unevenly dispersed — some regions and states will be winners, and others will experience 
economic consequences from a shift away from coal. Although the agency has no authority 
under the CAA to provide assistance to states facing negative impacts. It can and should offer 
guidance to those states on ways to help to address such concerns. Coal-heavy states, in turn, 
should consider using compliance plans as an opportunity to help diversify their economies. 


Solar Energy Industry Association 2014. Q3 2014 Solar Market Insight fact sheet: 
http://www.seia.Qrg/sites/defauit/nie.s , /03%202014%20SMl%20£ac.t%2.aS-h££LDdI . 

Solar Energy Industry Association 2014. Solar Market Insight Report 2014 Q4, http://www.seia.org/research- 
resoiirce.s/solar-market-insight-report-2Q14-q4 

McIImoii, R., E. Hansen, N. Askins, and M. Betcher. 2013. The continuing decline in demand for Centra! Appalachian coal: 
Market and regulatory influences. Downstream Strategies, 2013. Online at 

http://www.downsrreamstrategies.eom/document.s/rcports publicarion/tho-continuing-decline-in-demanci-for-capp- 
coal.pdf . 

Richardson, L. R. Cleetus.S. Clemmer, and J. Deyette. 2014. Economic impacts on West Virginia from projected future 
coa! production and implications for policymakers. Environmental Research Letters, 18 Feb 2014. 9(2): 024006. 
doi:10.1088/1748-9326/9/2/024006. 
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in short, multiple market factors are making coal-fired power too expensive relative to other 
cheaper, less polluting options like natural gas, renewable energy, and energy efficiency. 

.Economic Justice; job Creation and Worker Transition 

The EPA and states must pay particular attention to both environmental and economic justice 
issues. Overburdened communities, including low-income and minority populations, often 
face the greatest impacts from criteria air pollutants; conversely, coal workers may face the 
loss of their livelihoods in the transition to a clean energy economy. The impacts of climate 
change will disproportionately affect certain communities, such as the poor, the elderly, and the 
very young, who are most vulnerable to health impacts, as well as minority and disadvantaged 
communities, which notably already face significantly greater health impacts due to poor air 
quality. Similarly, without foresight and planning, policies to address the threat of dimate 
change could negatively impact communities that depend on fo.ssil-related industries for 
economic activity and jobs. 

In its proposal, the EPA outlined specific elements of an approvable state compliance plan. Given 
the complex nature of the proposed standard, the agency should specify a menu of options that 
states could use to address both environmental and economic justice concerns. State compliance 
plans should direct resources to the most impacted communities, while reducing emissions, 
protecting workers, and mitigating direct health impacts. Shutting down old, inefficient, and 
polluting coal plants^t can help reduce health impacts in overburdened communities^o while 
investments in renewable energy and energy efficiency can help create jobs and strengthen local 
economies, which is of critical importance to communities heavily reliant on coal and related 
industries'. 

In our comments to the EPA, UCS recommended that the agency emphasize — and provide guidance 
to states on — the potential for job creation and economic development from investments in 
renewable energy and energy efficiency and in supporting industries, especially 
manufacturing. With the rapid decline in costand corresponding increase in deployment of 
renewable energy resources like wind^'’ and solar, fossil generation is under increasing 
competition from cleaner alternatives for electricity. The proposed standard for carbon emissions 
represents an opportunity for states to amplify or jumpstart investments in both renewables and 
efficiency and to stimulate local economies. Many studies have demonstrated the job growth and 
economic benefits of such investments. Most recently, a report looking at California as a case 
study*! demonstrates how federal, state, and construction industry policies have led to the 


!! Cleetus, R., S. Clemmer, E. Davis, J, Deyette, i- Downing, and S. Frenkel. 2012. Ripe for retirement: The case for dosing 
America's costliest coal plants. Cambridge, MA: Union of Concerned Scientists. November 2012. Online at 
httn://www.iicsusa.ore/assets /documents/clean energy/Ripe-for-Retirenient-Full-Report.ndf . 

Wilson. A. et al. 2012. Coal blooded: Putting people before profits. Online at http://www.na3CP.org/Dage/- 
/Climate/CoalBlooded.ndf. 

'» American Wind Energy Association (AWEA). 2014. U.S. wind industry annual market report 2013. Washington, DC: 
AWEA. 

■to Solar Energy Industries Association (SEIA). 2014. Solar energy facts: 2013 year in review. Washington, DC: SEIA. Online 
at ww.sela.nrg/sites/defaiilt/files/YIR%202013%20SMI%20FacbXi20Slieet.pdf. accessed on September 15, 2014. 

« Philips, P. 2014. Environmental and economic benefits of building solar in California. Donald Vial Center on 
Employment in the Green Economy, Institute for Research on Labor and Employment, UC Berkeley. Online at 
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development of nearly 5000 MW and the creation of more than 15,000 jobs.'*^ Thanks to strong 
labor agreements, not only are workers well-paid and receive solid health and pension benefits, but 
also contractors have contributed $17.5 million for training programs. Solar development in 
California “is preparing a new generation of California blue collar workers for a future of skilled and 
productive work and a life of financial security.'’*^ 

Fortunately, there are a variety of policy mechanisms, both within the context of state 
compliance plans and through complementary policies enacted by state legislatures, to 
retrain workers and invest in economic diversification. Many such policies have the potential 
to generate revenue that the states can then invest as they see fit. Policies could include: 

• Market-Based Mechanisms. The Regional Greenhouse Gas Initiative (RGGI) offers an 
example of how state collaboration on market-based solutions could generate revenue for 
states as they lower carbon emissions. For example, in 2012 RGGI states invested 73 
percent of auction revenue in energy efficiency programs, which is expected to save 
participants $1.8 billion on electricity bills over the lifetime of the measures,-*'* During the 
first compliance period from 2009-2012, RGGI auctions generated $912 million in 
proceeds and produced $1.6 billion in net present value to the (then) ten-state 
region, corresponding to almost $33 per capita spread throughout the region.-i^ 
Cumulatively, from 2009-2012, 65 percent of proceeds went to energy efficiency, 17 
percent to direct bill assistance, 6 percent to clean and renewable energy, and 6 percent to 
GHG abatement— but states direct their own auction revenue as they see fit. Coal-heavy 
states that join regional programs could decide to direct auction revenue to worker 
retraining and economic diversification, and should be encouraged to do so. California's AB 
32 similarly sets up a market-based mechanism for reducing emissions that generates 
revenue for the state. 

• Carbon Fees. Sub-national governments have enacted prices on carbon emissions. British 
Columbia, for example, enacted a carbon tax'*** in 2008; the revenue neutral program in 
fiscal year 2013-14 is expected to generate $1.2 billion in proceeds to offset other taxes. 
Such policies can be used to generate revenue that could be directed to affected workers 
and communities. 

• Permanent Mineral Trust Funds. Many resource-rich states have enacted permanent 
mineral trust funds, which levy a special tax on companies for right to remove resources 
from the ground.-*^ Wyoming, for example, enacted its program in 1974, and as of 2013, the 


hUo://l3bnrrf‘ntpr.bcrkf;lcv.edu/environmcntal,'ind-ecoiiomic-bgncrus,or.hiiilding-solar-in-caiiro riu,^-niialitv- C . : i r . e . g - t . 5 . - 

deangti-Uxes/. 

*2 Includes 1 0,200 construction jobs, 136 permanent O&M jobs, and over 3,700 additional jobs (induced). 

*5 Philips 2014. 

-** RGGI 2014. Regional Investment of RGGI CO 2 Allowance Proceeds, 2012. 

-*2 Hibbard etal. 2011. The economic impacts of the Regional Greenhouse Gas Initiative on ten Northeast and Mid-Atlantic 
states. The Analy.sis Group. 

httn://-www tin gov.hr.ca /tbs /tn/c]imate/carhon tax.htm. 

■>* Boettner T., |. Kriesky, R. Mcllmoil, and E. Paulhus. 2012. Creating an economic diversification trust fund: Turning 
nonrenewabte natural resources into sustainable wealth for West Virginia. West Virginia Center on Budget and Policy, 
january 2012. Online at http://wvvw.wviiolicv.org/downloads/WVEconomicDiver.sificatiQiiTrustFundRpt013012.pdf . 
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fund was worth $5.88 billion.'*® In March 2014, West Virginia established the Future 
Fund,*® similarly designed to direct a fraction of severance tax revenue from mineral 
resources (notably, including coal) to economic diversification and development 
focusing on regions where the extraction takes place. Although no revenue is currently 
being directed toward the Future Fund due to other budget priorities, the legislation 
specifically allows for other sources of revenue to be deposited into the fund. 

• Renewable Electricity Standards. In addition to helping states meet their carbon 
reduction goals, RES policies®® can spur renewable development. Some states have even 
defined their RESs to designate a portion of RE development from in-state resources to 
support local job creation. Studies find limited cost impacts from such policies, and some 
states have quantified measurable economic benefits from the programs.®* 

• Energy Efficiency Resource Standards. Similarly, policies that promote energy efficiency 
in homes and businesses can not only help states meet the ERA targets, but also create 
local jobs that cannot be outsourced, while saving consumers money on their 
electricity bills.®^ 

• Worker Training Programs. The federal government already has a number of programs to 
support worker retraining and community development, all of which are currently funded 
and not reliant on further action from Congress. In particular, the Department of 
Agriculture's Rural Development program, the Department of Commerce's Economic 
Development Administration, the Department of Labor's Economic Training 
Administration, and the Appalachian Regional Commission all have programs in place to 
support workers and communities. By leveraging existing authority, the federal government 
can direct targeted resources to affected communities and help coal states diversify their 
economies. For example, the Obama Administration designated southeastern Kentucky as a 
federal Promise Zone®® to focus on poverty alleviation by establishing a partnership 
between federal agencies and local institutions. Together, federal agencies should work 
with Congress to develop targeted legislation to address displaced workers in coal mining, 
coal fired power plants, and related industries. Numerous examples in recent history serve 
as a roadmap for successful worker retraining programs, including the Trade Adjustment 
Act and the Workforce Reinvestment Act More recently, a bipartLsan bill was introduced in 
the 113®' Congress specifically directed at coal workers.®'* 


Gordon, M. 2013. Wyoming State Treasurer Annual Report For the Period July 1, 2012 through June 30, 2013. Online at 
litt D://treasurer.state.wv.us/Ddf/annualwebZ Q1 3.pd.f . 

Biii Text, as passed, March 10, 2014: 

http: //WWW. legis.,state.wv.ii.s/Bili Status/Bills historv.crni?input=461&voar=2014&se.ssiontvpe=RS&btvDe=bil{. 

See Lawrence Berkeley National Laboratory. hUp://emp.!bl.gov/rDs. 

Heeter, G. Barbose, L. Bird, S. Weaver, F. Flores-Espino, K. Kuskova-Bums. and R. Wiser. 2014. A survey of state-level 
cost and benefit estimates of Renewable Portfolio Standards. Online at http://www.oumn_eiX'vpolicv.org/wp- 
conteiit/upioads/2014/Q6/nrei.p df. 

^2 Alliance to Save Energy. 2013. Energy Efficiency Resource Standard. Online at 
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With foresight and planning, states can develop implementation plans that lead to net job creation 
nationally. As the BlueGreen Alliances^ emphasizes, it is critical to provide direct support to 
workers and communities — extending to ancillary and support sectors as well as the utility 
sector — if and when a power plant shuts down, by providing wages, benefits, training, education, 
and the recognition of basic workers’ rights. Communities will need resources to diversify their 
economies and create high-paying jobs that can match or exceed those that may have been 
lost. The private sector, including utilities, and all levels of government must work in tandem with 
communities to make these transitions a success. Regulated entities should not be allowed to skirt 
commitments made to workers— as power plants and coal mines close or idle, owners should 
honor the commitments they made to workers, including pensions and health benefits. 

Economic Diversificalion: A Mo-Regrets Strategy 

Thankfully, West Virginia has many assets it can leverage to diversify its economy. But we must let 
go of the idea that coal is all we’ve got. 

Communities all around Coal Country, from Berkley to Welch to Pikeville, are eager to have this 
conversation. They realize that times are changing, and they are calling for leadership. Over 200 
people from a wide range of perspectives attended a forum UCS organized in September 2013 to 
talk about the state’s Bright Future®'’ (report attached). Participants pointed to the state’s top- 
notch work force, natural resources, opportunities for recreation and tourism, advanced 
manufacturing, and more. 

And the conversations have continued, from the ground up. Williamson is remaking itself as a 
healthy community focused on sustainability. Communities across West Virginia have been 
participating in a series of dialogues called "What’s Next, West Virginia?’’®^ A few state leaders are 
listening — as evidenced by the Shaping Our Appalachian Region (SOAR) initiative®® in eastern 
Kentucky and the Southern Coalfields Organizing and Revitalizing the Economy (SCORE) initiative 
in southern West Virginia. 

Even the President’s proposed budget includes significant investments in the Appalachian 
region and recognizes that coal miners "have kept the lights on in this nation for generations." 
The proposal recognizes that there are a variety of existing federal programs that support workers. 
The initiative, the POWER Plus Plan, or Partnerships for Opportunity and Workforce and Economic 
Revitalization (POWER), is slated to build on existing programs during FY 201.3 and expand in FY 
2016, POWER Plus calls for targeted funding for workforce development programs at federal 
agencies, strengthening the health care and pension plans that support over 100,000 retired 
miners, releasing $1 billion over 5 years for restoring abandoned mine land (AML) 
communities while promoting sustainable development, and establishing two new tax credits 
to spur deployment of carbon capture and sequestration (CCS) technology. 


htt.n://wvvvv.h!iiegri;enaI!iance-nry/nffws/niihlirations/testiniQnv-of-the-hiiiegreen'a!!iance-at-piibiic-hearing.Qn. 

5® UCS 2014. "A Bright Economic Future for the Mountain State." Online at wvvcrrucsusa.Qrg/wvbrightfutiire 
htto:/7whatsnexlwv.Qiv/ 
httD:;’Vwww. soar-kv.org/ 
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Together with federal policy makers, states should help ensure that economic diversification and 
resources for worker transition are an important part of their compliance plans. In doing so, 
together we can not only establish a strong standard to protect the planet's climate, but also 
ensure that workers and communities have fresh economic opportunities, as market forces 
drive a shift away from coal. 

I do not accept that this is an "either-or" proposition. 

Our children and our grandchildren will face the risks of a vastly different climate caused by our 
failure to act to reduce emissions today. My young niece, and maybe someday her children and 
grandchildren, will face an uncertain future if we don't get the second part right too. 

It is much harder, but it is imperative that we do both. 
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Abstract 

Multiple economic and geologic factors are driving fundamental changes in the nation’s 
energy system, weakening coal’s dominance as a fuel for electricity generation, with 
significant implications for place,s like West Virginia that are heavily dependent on coal for 
economic activity. Some of these factors include low natural gas prices, rising labor co.sts and 
declining productivity, economic competition with other coal mining regions, environmental 
regulations to reduce pollution and safeguard public health, state energy efficiency and 
renewable electricity standards, falling costs of renewable energy resources like wind and 
solar, and the likely prospect of future limits on greenhouse gas emis.sions. This analysis uses 
an input-output model to examine the effects on West Virginia’s economy from these multiple 
factors by exploring a range of scenarios for coal production through 2020. In addition to 
changes in the coal industry, hypothetical investments in additional sectors of the economy are 
considered as a way to gauge potential alternative economic opportunities. This paper offers 
recommendations to policymakers for alternative economic development strategies needed to 
create new jobs and diversify the state’s economy, and highlights the importance of transition 
assistance at the federal level. 

Keywords: economic impacts, coal. West Virginia, economic diversification 
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1. Introduction 

Economists have long studied the impacts of natural resource 
extraction on a country’s economic growth and development. 
Booms in extractive industries have not always been a.sso- 
ciated with broad economic growth, a phenomenon called 
‘Dutch disease’ (Corden and Neary 1 982) or more broadly, 
the ‘resource cur^e’ (Sachs and Warner 1995, Gylfason 2004). 
Some governments have successfully avoided this fate, for 
example by investing oil revenues in pension funds, as Nor- 

Conteni from this work may be used under the terms of 
the Creative Commons Attribution 3.0 licence. Any further 
distribution of this work must maintain attribution to the authwfs) and the 
title of the work, journal citation and DOi. 



way ' and BoHvia‘^ have done. Subnational governments have 
enacted similar policies, including Alaska’s permanent fund 
and Wyoming’s permanent mineral trust fund. As the United 
States and the world begin to curb greenhouse gas (GHG) 
emissions in response to the impacts of climate change, fossil 
fuels (coal in particular) are becoming less competitive when 
compared to other sources that re.sult in little or no GHG 
emissions, like renewable energy. This analysis considers the 
possible economic impacts on the state of West Virginia, a 
longtime leading producer of coal, resulting from potentially 
declining future coal production and offers insights into the po- 

^ www.nb!ra.no/en/Ab<>ut-us/Govemmeni-Pension-Fund-GIobal/, 

** http://acaderay.S-sc.undp.Org/GSSDAcademy/SIE/SIEViCH2/.SIE 
V!CH2Pl.aspx. 


1 748-9326/1 4/0240064-09$33.00 


© 201 4 lOP Publishing Ltd Printed in the UK 



55 


Environ. Res. Lett. 9 (201 4) 024006 t- J Richardson el al 



0% 20% 40% 60% 80% 100% 


Figure 1. Three companies controiled more than 60% of coal produced in West Virginia in 2010, and all three were headquartered 
out-of-state. Less than 10% of coal produced in West Miginia (^wn in blue) was controlled by in-statc owners {the lighter shade 
represents entities with some in-state ownership). Gray portions represent out-of-state entities. The black sliver at the far right indicates the 
1 .7% of total production by owners with unknown location. Sec the supplemental materials (available at stacks. iop.org/ERL/9/024006/mme 
dia) for a list of the top 20 producers and detailed description. 


tential for — and policy mechanisms to support — diversifying 
the state’s economy. 

After looking at coal ownership in West Virginia (sec- 
tion 2) and recent trends in the coal industry nationally and in 
West Virginia (section 3), this paper lays out a methodology 
(section 4) using coal projections from the Energy Information 
Administration (ElA) to analyze the range of possible future 
economic impacts (section 5) in the state through 2020. Finally, 
considering the potential for investments in other sectors of the 
slate’s economy (section 6), the paper offers recommendations 
for policymakers (section 7) and demonstrates the urgent need 
for economic diversification. 

2. Ownership of West Virginia coai 

Much of West Virginia's land and resources (and indeed, 
throughout Appalachia) arc actually controlled by out-of-state 
owners. A seminal report dating back 30 years surveyed 80 
counties in the Appalachian region and found that about 75% of 
surface lands and about 80% of mineral rights were controlled 
by out-of-county or out-of-state owners (Appalachian Land 
Ownership Task Force 1 98 1 ). A recent report studied current 
surface ownership patterns in West Virginia and found that, of 
the top ten private landowners in the state, not a single one 
was headquartered in West Virginia (Spence ei al 2013). In six 
counties, the top ten landowners own 50% or more of private 
lands. 

Although the new study excludes the important question 
of mineral rights, absentee ownership of the state’s natural 
resources persists. In 2010 West Virginia produced about 139 
million short ions of coal from 244 active and producing 
mines that were ultimately owned by 91 different entities. 
The vast majority of coal production came from mines that 
were ultimately controlled by out-of-state interests, as shown 
in figure 1. The blue sections of the bar chart represent the 
fraction of coal produced (less than 10% of the tola!) owned 
by West Virginia proprietors or companies; the gray sh^ed 
sections, on the other hand, indicate the 89% of production 
controlled by oui-of-stale interests. 

This structural reality implies that corporate profits from 
the coal industry generally leave the state. Therefore, aside 


from the local jobs created by the coal industry, the primary 
mechanism by which the state can benefit from this natural 
resource is through tax policy. In 2008, West Virginia’s 
effective tax rate was 6.5% of the value of the coal removed 
from the ground (Boettner and O'Leary 2012). That figure 
includes various taxes and fees, but the primary one is the 
state severance tax, which remains at 5,0%, with exceptions 
for thin coal seams (O'Leary 201 1). 

3. Recent coal Industry trends 

Labor productivity, defined as the amount of coal mined per 
miner-hour worked, began to decline in all regions nationwide 
around 2000. The decline was most pronounced in Central 
Appalachia, falling by 45% between 2000 and 2010 (Energy 
Information Administration 2001, 2012a). At the same time, 
there have been reductions in reserve estimates of US coal 
fields and increased production costs, which also adversely 
affect the economics of coal mining (National Research 
Council 2007, Luppens et al 2008). For Central Appalachia in 
particular, the rapid decline in labor productivity indicates that 
the easiest to mine seams have been mined out (Mcllmoil 
and Hansen 2010). However, an overall increase in coal 
production over the same period of time has outstripped the 
decline in labor productivity, resulting in an increase in coal 
mining employment. In 20 1 0, about 86,000 coal miners^ were 
employed in the United States, and about 25% of them worked 
in West Virginia (Energy Information Administration 2012a). 
The US Eneigy Information Administration (EIA) projects 
that this decline in labor productivity will continue in the 
foreseeable future (albeit more slowly than in the 2000s), 
leading to continued increases in the price of coal (Energy 
Information Administration 2013a). 

Over the past few years, major changes have fundamen- 
tally shifted the economics of the electric power industry in 
the United States. Natural gas prices fell to historic lows due 

^ EIA n<«e.s that employment figure.s include 'all employee.s engaged 
in production, preparation, processing, development, maintenance, 
repair shop, or yard work at mining operations, including office 
workers.’ 
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So widespread development of unconventional resources using 
horizontal drilling techniques and hydraulic fracturing. US 
electricity generation from wind and solar nearly quadnipled 
from 2007-2012, due to falling costs and supportive federal 
and state policies (Solar Energy Industries Association 2013, 
Wiser and Bolinger 20 1 2). The PJM Interconnection Regional 
Transmission Organization (which includes West Virginia) 
recently held its capacity auction for 2016-2017, in which 
10,000 MW of coal generation did not clear, in pari due to 
importing low cost wind generation from the Midwest (PJM 
2013). Environmental regulations focusing on reducing air 
pollution, protecting water, and lessening hazards from coal 
ash disposal have presented additional costs to coai-ftred power 
plants, especially older, dirtier units (Mcllmoil e/<i/ 2013). As 
concerns about the impacts of climate change grow, carbon 
intensive fuels such as coal will face additional costs to comply 
with future policies to cut greenhouse gas emissions. Taken 
together, these factors arc putting many coal-fired power plants 
at an economic disadvantage (Fleischman ei al 2013, Cleetus 
eial 2012, Freese e/ o/ 2011). 

Low natural gas prices, combined with a mild winter in 
2012, led to an increase in electricity generation from natural 
gas and a decrease in generation from coal (SNL Energy 
2012). In fact, in April 2012, coal’s share of the electricity 
mix dropped below 40% for Che first time since the 1970s; that 
month, coal and gas accounted for nearly the same level of 
generation (Energy Information Admini.stration 20r2c). Coal 
production fell sharply from 20 i i to 20 ! 2: western production 
dropped 45% and Appalachian production fell 43% (Energy 
Information Administration 201 3c). As a result, some coal 
mining operations in Appalachia have been idled (Ward 20 i 2). 

4. Methodology and assumptions 

EIA coal data and county-level economic data, together with 
EIA projections for future coal production, are used in an 
input-output mode! to gauge changes in West Virginia’s 
economy resulting from expected change.s in coal production. 

4.1. mPLAN 

Thi.s analysis uses the software package IMPLAN, a com- 
mercially available and commonly used input-output (I-O) 
modeling program (Lindall and Olson 1996) to analyze how 
changes in the coal industry impact West Virginias economy. 
County-level 20 10 IMPLAN data for all of West Virginia form 
the baseline stale economy in 2010 and establish linkages 
among sectors. For our analysis, we split the state into northern 
and southern counties based on the type of coal mined (North- 
ern or Central Appalachian). IMPLAN data are expressed in 
dollars, and the coal mining sector’s industry output (or sales) 
is equivalent to the production value of the coal (i.e., price x 
production). Data collected by EIA on state coal production 
and regional coal prices are used to calculate the value of coal 
produced by northern and southern West Virginia in 2010. We 
updated the 20 1 0 IMPLAN study area data for the coal mining 
sector with the EIA-derived production value. Projections for 
future coal production and prices come from various scenarios 
in EIA’s Annual Energy Outlook (AEO) 2013 (Energy Infor- 
mation Administration 20! 3a). The projected production value 
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of coal in 2020 represents the primary indicator used to conduct 
the economic analysis. For a given EIA scenario, ihedijfcrence 
in coal production value between 2010 and 2020 is the input 
to the IMPLAN model. Details on the IMPLAN methodology 
can be found in the suppiementai materials (available at stack 
s.iop.org/ERL/9/024006/tiimcdia). 

4.2. Future coal scenarios 

EIA projects a slight overall increase in US coal production 
through 2035, with important regional differences. The in- 
crease in production is driven primarily by Western and interior 
coal. Within Appalachia, Central Appalachian production is 
in the midst of a steep decline, while Northern Appalachian 
production grows slightly (Energy Information Administration 
2012b). The AEO 20 1 3 Reference Case is based on ail current 
federal, state, and local laws and policies in effect as of 
September 2012, as well as recent market trends, and is used 
as the ba-seline .scenario for this analysis (Energy Information 
Administration 20 1 3a). A number of other possible scenarios 
for future coal production, drawn from AEO 2013 side cases, 
are also considered in the analysis: two focusing on the 
production costs of coal (low coal cost and high coal cost); two 
focused on the availability of natural gas (low gas re.source, 
which implies higher natural ga.s prices, and high gas resource, 
which implie,s lower natural gas prices); three that look at 
optioms for pricing greenhouse gas (GHG) emissions* (no 
GHG Concern. GHG 10, GHG25); one that combines a carbon 
price with low natural gas prices (GHG 1 0/low ga.s price): 
and one that considers a range of extended energy policies 
(extended policies). A list of the scenarios considered in thi.s 
analysis Is shown in table I . 

Of particular importance for coal production, the Ref- 
erence Ca.se includes the Mercury and Air Toxics Standard 
(MATS) and the Clean Air Interstate Rule (CAIR) (Energy 
Information Administration 2013b), MATS, finalized in De- 
cember 2011, is assumed to be fully implemented by 2016, 
and sets limits on mercury, heavy metals, and acid gases from 
generators greater than 25 MW. CAIR is a cap and trade 
program that regulates SO 2 and NOx emissions from fossil 
generators in 27 staie.s and DC. Other proposed or pending 
regulations affecting coal, including the stream buffer rule and 
coal waste regulations, are not considered by the AEO 2013 
but could have significant implications for coal production, 
especially for Central Appalachia (Mcllmoil et al 201.^). 
Because the AEO side cases do not explicitly con.sider the 
impacts of difterent environmental regulations, and because 
it is difficult to compare AEO reference ca.se.s from previous 
years, this analysis does not quantify the relative impacts of 
environmental regulations on West Virginia’s economy, 

5. Results 

Scenarios represent a range of possible futures for coal produc- 
tion through 2020. Figure 2 illustrates projected coal produc- 
tion for the reference ca.se and four selected scenarios, showing 

* EIA con.sidered GHG prices of $ 1 0/ton and S2.5/ton. but notably, 
more recent estimates of the social cost of carbon are higher 
(Interagency Working Group on Social Cost of Carbon 20 i .1). 
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Figure 2. All scenarios considered for West Virginia coal production through 2020. Northern West Virginia production (blue, solid curves) 
is slightly increasing over this period; southern West Virginia (red, dashed curves) is in the midst of a steep decline in production. Reference 
cases for both are shown in bold. Details on all scenarios cwi be found in the supplemental materials (available at stacks, iop.org/ERL/9/024() 
Ob/mmcdia), 


Table 1. Description of scenarios used in the analysis (Enei^y Information Administration 2013b). 


Scenario 

Assumptions 

Reference 

The ‘business as usual’ case. Includes all federal, stale, and local laws in effect as of September 
2012. Assumes real GDP grows at an average annua! rate of 2.5% from 201 1 to 2040. 

Low coal cost 

Productivity growth rates for coal mining in all regions are ~2.5% per year higher than the Ref 
case. Coal mining wages, mine equipment, and coal transport rate.? are all lower than the Ref 
ca.se, down to ~25% below the Ref case in 2040. 

High coal cost 

Productivity growth rates for coal mining in all regions are ~2.5% per year lower thart the Ref 
case. Coal mining wages, mine equipment, and coal transport rates are all higher than the Ref 
case, up to 25% to 32% above the Ref case in 2040. 

Low gas resource 

Estimated Ultimate Recovery (EUR) per shale gas, light gas, and tight oil well is 50% lower 
than in the Ref case. 

High gas resource 

EUR per well is 100% higher than in the Ref case. 

No GHG concern 

No GHG policy is enacted, and market Investment decisions are not altered in anticipation of 
such a policy. Tfiis removes the 3% cost multiplier for coal plants assumed in the Ref case. 

OHG$10 

Applies an economy-wide price for C02 emissions, starting at $l0/ton in 2014 and rising by 

5% per year through 2040. 

GHGSIO and low natural gas prices 

Combines the GHGSIO and high gas resource side cases. 

GHG$25 

Applies an economy-wide price for C02 emissions, starting at $25/ton in 2014 and rising by 

5% per year through 2040. 

Extended policies 

Extends all existing energy policies and legislation with sunset provisions, as well as an 
extension arid increase in capacity cap of the Investment Tax Credit. Also assumes additional 
rounds of efficiency standards, building code.s. and fuel economy standards. 


both northern and southern West Virginia. In general, northern 
counties can expect a slight increase in coal production over 
the next decade, except in extremely unfavorable conditions 
(like the high GHG price scenario .shown in figure 2). Southern 
counties, meanwhile, face a dramatic drop in coal production; 
even in the reference case, production from southern counties 
falls from 93 million short tons in 2010 to 50 million short 
tons in 2020, a decline of 43%. Details on all scenarios, along 
with trends in coal production, production value, and mining 
employment, can be found in the supplemental materials 
(available at stacks. iop.org/ERL/9/024006/mmedia). 


Armed with the difference in coal production value for 
each scenario, IMPLAN is used to gauge the range of potential 
economic impacts on the state in 2020. Total changes in 
employment and in total economic activity are tabulated from 
the IMPLAN run of each scenario. These impacts statewide 
are plotted in figure 3. Importantly, the results are presented as 
the difference between the impact in a given scenario and that 
of the reference case in 2020. For example, in 2020, in the low 
coal cost case, there are about 6000 fewer jobs economy-wide 
than in the reference case (figure 3(a)) and just over $1.5 
billion less in total economic output than in the reference 
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Figure 3. Comparison of IMPLAN model results for each .scenario, indicating (a) the change in employment and (b) the change in total 
economic activity from 2010 to 2020. These results are expressed as the difference between the change projected in each scenario and the 
change expected in the reference case in 2020, That is, these charts show the projected changes with respect to what EIA expects for 
business as usual in 2020. 


case (figure 3(b)). For reference. West Virginia’s gross state 
product (GSP) was approximately $62.7 billion in 2010. The 
magnitude of the changes projected in each scenario can be 
found in the supplemental materials (available at stacks.iop.o 
rg/ERLy9/024006/mmedia). 

Six of the nine scenarios indicate reduced economic 
activity statewide relative to the reference ca.se (figure 3). 
Only three scenarios project increased economic activity In the 
state; in the high coal cost case, additional labor, goods, and 
services are needed to maintain production levels, resulting 
in increased economic activity. When natural gas prices are 
high (low gas resource), coal production increases, boosting 
the state’s economy. No GHG concern results in very slight 
increases in the state’s economic activity. 

However, the total statewide impacts hide important dif- 
ference.s between the northern and southern countie.s (fig- 
ure 4). The cost of coal production has a significant impact 
on total jobs and economic activity in southern counties, 
compared to the reference case. Northern counties face more 
dramatic decreases — relative to the reference case — in jobs 
and economic activity for cases that consider a price on GHG 
emissions. That is not to say that southern counties fare better; 


on the contrary, as noted in figure 2, southern West Virginia is 
already in the midst of a steep decline in coal production. 

To gain insight into the price competition between coal 
and natural gas, the low and high gas resource cases are useful. 
Recall that the low gas resource case implies higher prices for 
natural gas, and conversely for the high gas resource case 
(table I ). As expected, low prices for natural gas, which result 
in more displacement of coal with natural gas to generate 
electricity, have a severely negative impact on the state’s 
economy as a whole. The trend holds for northern and southern 
counties .separately (figure 4). 

Scenarios (hat assume a future cost for the emission of 
GHGs have a strongly negative effect on the state’s economy, 
unless the state shifts away from its economic dependence on 
coal and invests in alternatives. The $25/ton price beginning 
in 2014 has the most negative impacts on the statewide 
economy of any scenario. The $ 1 0/ton GHG price combined 
with the high gas resource case produces nearly the same 
level of negative impacts. Given the growing concern over the 
impacts of climate change, the implementation of policies to 
price carbon emissions seems to be inevitable. These results 
emphasize the need to diversify West Virginia’s economy to 
help mitigate the potential negative economic impacts of future 
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Figure 4 . These charts are comparable to those of figure 3 but explicitly show the differences between northern and southern counties. Note 
again that these results are expressed as the difference between the change projected in each scenario and the change expected in the 
reference case in 2020. 


climate policy. Notably, the low coal cost case produces a more 
severe impact on the southern counties than even the highest 
GHG price. 

6. The potential for diversification 

6.1. Policy solutions 

The economic impacts from projected changes in coal produc- 
tion through 2020 demonstrate the critical need to invest in 
alternative forms of economic development in West Virginia. 
Some state leaders are actively working on policies to help 
the state diversify its economy. Senate President Jeff Kessler 
introduced a bill in the 20 1 3 legislative session that would have 
established the West Virginia Future Fund using a portion of 
severance taxes from natural gas drilling (Kessler 2013). He 
recently led a delegation to North Dakota to study what that 
state is doing to take advantage of the recent boom in natural 
gas drilling (Gutman 2013). The revenue stream generated 
from the fund would depend on its structure. Assuming it 
allowed annual withdrawals of 5%, one analysis suggests it 
could generate additional annual revenue of approximately 
$40 million in 2020 (Boeftner 2013). 


Yearly withdrawals could be used to invest in West Vir- 
ginia communities and counties, particularly in those most af- 
fected by extractive industries, and investments could include 
infrastructure projects, education, early childhood develop- 
ment, and even transition assistance as coal mining declines 
(Boettner et al 2012), Although the Future Fund as proposed 
would be funded from a portion of severance taxes from 
natural gas drilling, the idea of a slight (!%) increase in the 
coal severance tax has also been suggested (Boettner et al 
2012, O’Leary 2011). Recent polling shows extremely strong 
support by West Virginians for the Future Fund concept, and 
even for the idea of raising taxes on the coal industry by I %. if 
the revenues were used to support infrastructure and economic 
development (Richardson 2013, Lake Research Partners 2013, 
Ward 2013). 

6.2. Alternative economic sectors 

Since the structure of the ultimate policy enacted (if any) is not 
known, this exercise considers a hypothetical investment of $ 1 
million dollars in 2020 in a variety of different sectors of the 
state's economy. This allows a comparison of the job creation 
potential of different sectors on a per-million-dollars invested 
basis. Similar to the coal scenario analysis, the investment is 



60 



5 10 15 20 25 30 35 40 

Number of Jobs Created per $1 MiHion Invested 


Rgure S. Total number of jobs created in a number of different sectors, per $ 1 million in increased sales. 


represented in IMPLAN as an increase of $ 1 million in Industry 
output for a given sector. Industrial sectors were chosen to 
reflect potential growth areas in the coming decade. Candidate 
sectors were derived from the state’s existing economy in 2010 
and include only those that had a minimum of lOOexistingJobs 
in both northern and southern counties. That is an important 
criterion, because the idea was not to model the creation 
of new industries within the state, but rather to gauge the 
potential for job growth from retooling or expanding current 
industries. Potential sectors were drawn in part from a list 
of industrial sectors that could include green jobs (Bureau 
of Labor Statistics 2013b), but also included other existing 
and primary economic sectors in West Virginia. A broad 
range of sectors were included in the analysis, including 
renewable energy, natural gas. energy efficiency, agriculture, 
recycling, and reclamation of abandonwl mine lands; details 
on the sectors and potential jobs created can be found in the 
supplemental materials (available at stacks.iop.org/ERL/9/02 
4006/mmedja). 

Potential sectors that could support the wind industry sup- 
ply chain (Sterzinger and Svreek 2004) and that had existing 
jobs in West Virginia include production of turbine controls, 
iron, metal structures, and turbine blades and motors. Simi- 
larly, for the solar industry supply chain (Sterzinger and Svreek 
2005), West Virginia companies could potentially support 
the production of solar films and packaging, encapsulanis, 
and solar panel frames. The sector with the greatest job 
multiplier in the state was agriculture and forestry, which could 
include activities such as organic farming and post mining 
land reclamation (figure 4). Logging was a distant second, 
and notably could include the production of wood chips for 


biomass power plants or co-firing in coal plants. Energy 
efficiency efforts could fall under a number of construction 
related sectors, including retrofitting existing residential build- 
ings and commercial buildings, construction of manufacturing 
facilities, and construction of new homes and commercial 
buildings. Coal mining is shown for comparison, and it falls 
near the middle of the list: ten sectors have higher job creation 
potential than that of mining. 

7. Conclusions and recommendations 

This analysis underscores the fact that West Virginia’s econ- 
omy is vulnerable to changes in coal production, as is well 
documented for economies based heavily on resource extrac- 
tion and subject to boom-bust cycles (O’Leary and Boeitner 
2011, Sachs and Warner 1995). Coal mining employment 
declined steadily over the last half of the 20th century, mostly 
the result of increased mechanization (see the supplemental 
materials available at stacks. iop.org/ERL/9/024006/mmedia). 
Furthermore, the geologic and economic forces at work in 
West Virginia (especially in southern counties) are not likely 
to be offset by policy decisions of any particular legislative 
body or executive agency. Yet there is still much the state can 
do to address the uncertainty in the coal mining industry and 
the potential impacts on the state’s economy. This analysis 
suggests that investing in other sectors of the economy can 
provide a cushion against future shocks resulting from changes 
in the coal industry. Recommendations to state leaders and 
policy makers are; 



61 


Environ, Res. Lett. 9 (2014) 024006 

• West Virginia should focus efforts on diversifying its 
economy, particularly in southern counties and commu- 
nities where the coal industry drives the local economy. 
The state budget could Include specific support for 
economic diversification to support new and existing 
small scale efforts in West Virginia communities. 

• Instead of fighting EPA's statutory obligations to reduce 
pollution from power plants. West Virginia leaders could 
focus instead on securing federal assistance to help 
workers hardest hit by the transition away from coal, 
and on ensuring that federal money is used effectively 
to help communities diversify their local economies. 

• Given that West Virginians strongly support economic 
diversification (Richardson 2{)i3, Lake Research Part- 
ners 2013, Ward 2013), funded by taxes on extractive 
industries like coal and natural gas, state leaders could 
establish the Future Fund to ensure that revenue is 
made available annually and immediately to support 
economic diversification and workforce development in 
communities. 

• West Virginia’s challenges extend well beyond the 
changes happening in the coal industry, and touch on 
a number of other issues, including low workforce 
participation, an aging population, lack of broadband 
access, infrastructure needs, poor health outcomes, drug 
addiction, and education; policy makere must take a 
holistic view of overcoming these challenges. 

A.s the last few years have .shown, big changes are 
happening in the energy sector in the nation as a whole. With 
leadership and vision, West Virginia can reinvent itself as more 
than just an energy state and ensure a bright future for future 
generations. 
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The transition to a clean energy economy is a frighten- 
ing prospect for states and communities firmly rooted 
in the fossil fuel economy. Partly as a result, debate 
about our nation’s energy policy has become toxic in 
West Virginia and the broader Appalachian region. 


Discussions of environmental concerns— wheAer related to 
mountaintop removal, hydraulic fracturing, or climate change— 
tend to send people to opposing corners, with neither side willing 
tobiid^ or even to enga^ in civil discourse. And parties too often 
focus on the tension between job growth and environmental 
protection, assuming that the two are mutually exclusive. 

As the son and brother of West Virginia coal miners, I see a 
desperate need and a timely opportunity for a more constnictive 
conversation. This report summarizes a meeting that represents 
the culmination of a 21-month researcli project I completed for 
the Union of Concerned Scientists through Its Kendall Science 
Fellowship. In my research, I studied the cultural and historical 


importance of coal to West Virginia, and analyzed the economic 
importance of future coal production for the state and the 
potential to diversify its economy. 

Even in the heart of coal country, people recognize that 
things are changing. I believe that by concentrating on the 
opportunities that lie ahead—and hy directly addressing the 
challenges wc face— we can ensure a vibrant future for 
generations of West Virginians to come. 

Jeremy Richardson 
Senior energy analyst 
Union of Concerned Scientists 


[ 


If coal is King, he hasn’t taken very good 
care of his subjects. 

—Lieutenant Governor and Senate President Jeff Kessler 


] 


Context 

Coal has been an important part of West Virginia’s economy 
almost since it achieved statehood in 1863. Talk of the future of 
coal evokes strong emotions: state residents identify with coal 
and take pride in its hustory. As West Virginia celebrates its 
ISOth birthday, however, coal faces enormous challenges, and 
its importance in the state’s economy is on the decline. 

Low' natural gas prices and slow growth in demand for 
electricity have led to a drop in osal consumption nationally- 
with significant implications for We.st Virginia’s coal indxtstry. 
Shrinkingreserves are also making the coal in Central Appalachia 
more difficult to mine, and tlierefore more c<»dy. Southern 
Company, which operates 46 gigawatts of generating capacity 
in four .southeastern states, now sources ^out a fifth of its coal 
from Centra Appalachia. Following electricity indufSry trends, 
however, it plans to all but remove the region’s c(^ from its fuel 
mix because it is too expensive. The coal indu-stry has responded 


to these changes by idling coal mines across the region and 
laying off mine workers. 

To explore the potential to diversify the state’s economy— 
and celebrate local successes in pursuing new paths to economic 
development-the Union of Concerned Scientists (UCS) partnered 
with the West Virginia Center on Budget and Policy and the 
West Virginia Community Development Hub to convene “A 
Bright Economic Future for the Mountain State.” The forum 
took place on September 3 and 4, 2013, at the Clay Center 
for the Arts and Sciences in Charleston, West Virginia. 

The forum posed a critical question: “What do we want 
West Viiginia to be like in 30 years?” This focus allowed speakers 
and other participants to consider what the state could 
offer to ensure that their kids and grandkids can work and 
live in the places where they grow up. The question also 
allowed participants to break out of the tired jobs-versus- 
the-environment frame that dominates most conversations 
about the state’s future. 
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vSome 200 people— representing an unusually diveree 
mix of perspectives— attended the forum’s keynote addresses, 
three panel discussions, and documentary- screening. Speak- 
ers and other attendees included business owners, enei^'’ 
industry executives, state and local officials, members of faith 
communities, labor representatives, academics, environmen- 
talists, and individuals from nonprofits spearheading local 
economic development. Reporters also attended, and media 
interest in the event was strong. {For the forum agenda, a list 
of participants, and speaker biographies, see Appendices A, 

B, and C, respectively. For excerpts from media cowrage 
of the event, see Appendix D.) 

This report highlights the main themes emerging from 
the Bright Future forum. These include: 

• West Virginia must have a vision to carry it through the 
challenge of fostering a future that will inevitably look 
different from the past 

• Regional and local leaders are beginningto spur and 
create new businesses and jobs, but they desperately 
need .state leadership to ease the transition to a more 
diversified economy. 

• West Virginia has tremendoius assets that it can mobilize 
in building such an economy. 



Jmmy Richardson ofUCS explains the importance of diversifying 
U'csf economy. 


• The state also faces multiple challenges that it must 

address in a comprehensive way. 

In opening the conference. Jeremy Richardson, now a UCS 
senior eneigy analyst, pointed out that the state’s “current 
path is not sustainable,” ^ven the decline in coal production 
in southern West Virginia. Using projections from the federal 
Energy Information Administration, he showed that the coal 
industry is likely to continue to shrink as a share of the state’s 
economy, underscoring the critical need for economic 
diversification. 

Howev'er, most events designed to explore West Virginia's 
future are one-sided, attracting either environmental activists 
or coal supporters, but rarely both. The Bright Future forum 
sou^t to find common ground. Toward that end, organizers 
asked keynote speakers and panelists to cite model programs 
and specific solutions in West Virginia and elsew'here that 
surest a path toward a su.stainablc economic future. 

Addrcs.sing an evening reception, West Virginia vSecretary 
of State Natalie Tennant noted the potential for renewable 
energy jobs in the state, and Lieutenant Governor and vSenate 
President Jeff Kessler touted his bill for diversifying the 
state's economy. Unable to attend at the last minute, US. Sen- 
ator Jay Rockefeller, in his prepared remarks (see Appendix 
E), stressed the importance of innovation as a driver of the 
West Virginia economy, and highlighted the role of the 2011 
federal America COMPETES Act in strengthening education 
in science and math. 


Regional and local leaders 
are beginning to spur and 
create new businesses and 
jobs, but they desperately 
need state leadership to 
ease the transition to a 
more diversified economy. 
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We have to understand that the future 
will not look like the past. 

—Matt Ballard, president, Charleston Area Alliance 


¥isiOii 

In a keynote address, Tom Heywood— a prominent Charles- 
ton lawj'er who serves as managing partner at Bowles Rice, a 
regional law firm— suggested that West Virginia “is entering 
its golden age.” Supporting his positive vision, Heywood cited 
the state's lower-than-average unemployment rate (6.3 per- 
cent, versus 7.3 percent nationally, asof August 2013); large 
“rainy day” fund; recent efforts to strengthen education; 
infrastructure improvements such as the building of roads, 
bridges, and schools; growing philanthropic support: and 
extensive natural resources. 

To fulfill his vision for West Virginia, Hejnvood ui^d 
forum participants to “imagine a future state and work back- 
wards,” as opposed to asking, ‘"What do we have and what can 
we do with it?’’ We must, he said, “create the future from the 
future.” Acknowledging West Virginia’s challenges, he never- 
theless urged leaders not to accept being “second best,” but 
to project the idea that West Virginia is “the best state in the 
nation already.” This positive spirit resonated throughout 
the forum. 

All four members of the first panel noted that visions 
for the future of West Virginia must chart a new course. For 
example, referring to the state’s coal industry. Matt Ballard, 
president and CEO of the Charleston Area Alliance— the 
largest chamber of commerce in the state— noted that some 
people want West Virginia to stay the same, and called that 


attitude a “hurdle that needs to be overcome. . . . We have to 
understand that the future will not look the same as the past.” 

Former Congressnran Alan Mollohan stressed the need 
for economic diversification. Although “most politicians focus 
on extraction and policies that support them,” promoting 
other sectors of the economy is critical, he said. “West Virgin- 
ia’s coal, timber, and gas resources aren’t going anywivere, but 
with diversification we can create a more flexible, resilient, 
and vibrant economy." Piiblic-priv'ate partnerships can help 
promote such diversificadon, according to Mollohan. 

Ballard offered an example of such a partnership: 
the alliance betw'een the state and landowners that created 
the Hatfield'McCoy Trail .System for off-road vehicles. 

This 600-milc-plus system— one of the world’s largest— has 
inspired people who never thought they would own their 
OW'D business to become entrepreneurs, noted Ballard. The 
result is numerous new outfitting shops, ATV rental and 
repair shops, and restaurants in southern West Virginia. 

Stressing the importance of small businesses to the 
state's economy, Ballard called for a cultural shift toward en- 
treprcneurialism. noting that, “No one in my public education 
ever told me that I could run my own business; that needs to 
change.” Indeed, 94 percent of West Virginia businesses are 
already considered small, based on the federal government’s 
definition, said Commerce Secretarj' Keith Burdette during a 
later panel, and many of those businesses make components 
of everyday items many West Virginians use, 



Ruth Vorhuux, host of West Virginia Morning nn IVt-.sl Virginia Public Bro<idCiistir.g, moderates the first panel discussion with (kft to right) Alan Mollohan, 
Si'Ott .Roiruck, Aivk liorth, and Matt R.tihrd. 
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Panelist Scott Rotruck, a retired energv' industry execu- 
tive, affirmed that West Virginia is an energy state, but urged 
forum participants to “think about energ>^ in new ways.” In 
response to a question from the audience, Rotruck affirmed 
that the slate will be mining coal in 30 years “but to a lesser 
degree,” and highlighted the opportunity to encoura^ enei^ 
efficiency, calling it a “no regrets option.” Kent Spellman, 
executive director of the West Virginia Community Develop- 
ment Hub, also pointed to greater energy efficiency as a 
win-win, even for the energy sector, and emphasized the 
importance of diversifying the state’s energy’ mix. 

The state needs a culture chan^ regarding the value of 
energy cffieiency, agi'ced Ballard. “Some people believe that 
leaving the lights on burns more ctial and is therefore better 
for the economy. That, of course, is not the case,” he said, 
because making homes and businesses more energy-efficient 
creates new jobs that cannot be outsourced. At the same time. 
West Virginia must realize that “investment innovation, and 
economic development are long-term propositions” requiring 
“discipline and patience.” 

Panelist Anne Barth, executive director of TechConnect 
WV -a coalition of industry, the public sector, and higher 
education that aims to foster economic development— also 
heralded the “innovation economy” as “the driving force of 


new, hi^-quality jobs in West Virginia” over the next 
30 years. “The enemy is the status quo,” she said. Efforts to 
turn innovation into new enterprises in four key industries— 
advanced energy’, chemicals, biotechnology’, and biometrics- 
have already sparked recent growth in the state economy 
and can drive further growth, she said. 

Reverend Jeff Allen, head of the West Virginia Council 
of Churches and a panelist, asked, “Who gets to decide what 
kind of economy we are going to have in West Virginia?” and 
urged more inclusiveness. Dialogues in communities across 
the state are helping residents better understand the state’s 
economic challenges, and potential responses and next steps. 
However, we “must find a way to cross the boundary from the 
old to the new West Virginia so that no one is left behind,” 
Allen cautioned. 

Toward that end, the Hub concentrates wealth creation, 
not just job creation, in rural communities, according to 
Spellman. He argued that businesses should think of them- 
sel\^ as a “social enterprise,” and that, “Their business needs 
to benefit the community and the community needs to benefit 
from that business, just as the business needs to do well.” 
Discussions of economic diversification, he arg;ued, “need 
to be taken down to where the people are.” 


[ 


We can’t change the past, but we can 
invest in the future. 

—Ted Boettner, cxecuth^e director, West Virginia Center on Budget and Policy 


Commimities Leading, State Absent 

The Bright Future forum sought to highlight success stories 
from communities already working to diversify their econo- 
mies beyond traditional extractive industries. Several speak- 
ers highlighted examples fn>m the tourism sector. Spellman 
urged participants to see tourism not just as a way to bring 
people to the state to spend money, but ratlier as a pathway 
for attracting and supporting entrepreneurs: “Tourism is 
the best marketing and recruiting tool wo have.” 

Panelist Matt Wender, president of the Fayette County 
Commission in south-central West Virginia, described the 
county’s 40-year history of using land-use planning and 
zoning to foster economic growth. That planningproccss 
helped gain national park status for some 70,000 acres in 
the county, setting the stage for a booming tourism industry 
and the creation of a Boy Scouts retreat center. 


Panelist Chris Yura, founder and president of SustainU 
Clothing, based in Morgantown, relied in part on a business 
incubator progr am at West Virginia University to develop his 
business, which makes clothing from 100 percent recycled 
plastics and cotton. The thriving company, now with 20 
full-time employees, obtains its material and manufactures 
its products in the region. 

Panelist Kri.sten Barker, president of the Cincinnati 
Union Co-op Initiative, described a job creation model now 
being tested in Cincinnati and 10 other cities across the 
United States. The approach is based on Spain’s Mondragon 
cooperative. Now that country’s seventh-largest corporation. 
Mondragon has built a globally competitive business based 
on workplace democracy, personal and professional develop- 
ment for employees, and efforts to strengthen communities 
and the environment. 
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Tifc/ lioeetiw, i'.\x’aitiye. dinxtor .>/ the West Virginia Center on nuiiget and 
Policy, points out that several other states rich in natural raoanxs have created 
policies similar to the proposed IVcsf Virginia Future Fund. 


The Cincinnati initiative has drawn on that mode! to 
launch a worker-owned food hub that connects local farmers 
with local consumers. Spellman pointed out that if West 
Vii^nia increased production of the food consumed in the 
state by even a small fraction, the additional economic impact 
\TOuld be significant. In his research on alternatives for 
the slate’s economy. Richardson found strong job creation 
potential in both the agriculture and tourism industries. 

Although local leaders are taking innovative paths to 
strengthen local and regional economies, the forum revealed 
a critical need for state leadership and policies to help diver- 
sify the economy. Kessler was the main sponsor of a bill in 
the last legislative session to create one such policy; the 
West Virginia Future Fund. 

To supply the fund, the state would invest a fraction of 
taxes on the production of natural gas above a baseline level. 
After 20 yeai's, the state would begin to use the returns to 
support infrastructure and education designed to diversify 
the W'est Vir^pnia economy Other resource-rich states such 
as Wyoming and North Dakota have used royalties on mineral 
lands, severance taxes on the production of coal and natural 

or both to create such trust funds. 

Ted Boettner, executive director of the West Virginia 
Center on Budget and Policy, noted that a trust fund would 
enable state government to turn finite natural resource.s into 
an infinite source of revenue, If West Virginia had established 
a future fund based on a 1 percent severance tax on coal start- 
ing in 1970, “we would have close to $8 billion in a trust fund 
today," he pointed out. “We can’t change the past, but we can 
invest in the future." However, the present proposal is too 
vague, he contends, and policy makers should begin to draw 
on the fund five years after its inception to support West 
Virginia’s future. 

A poll of likely West Virginia voters commissioned 
by Richardson showed that nearly 70 percent support the 
creation of such a fund. By a 50 percent margin, respondents 
also support increasing severance taxes on coal slightly and 
using the revenues for .similar purposes. Several participants 
remarked that this finding was unsurprising: of course 
West Virginians believe that coal companies should invest 
in the communities where they operate, Kessler plans to 
reintroduce the bill in the upcoming legislative session. 
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There are none better than the workers 
in West Virginia. 

—Kenny Perdue, president. West VirginiaAFL-CIO 


West Virginia’s Assets 

Forum speakers and panelists highlighted West Virginia’s 
assets and how they might inform the vision of the state’s 
future. Those assets tended to fall into three categories: 
natural resources, people, and place. 

Speakers highlighted the state’s extensive natural gas 
deposits, and enthusiastically embraced the recent boom in 
production of natural gas from Marcellas shale in the state 
and region. Natural gas is a “game changer” that will lead 
to a “gold rush that will build a completely new economy,” 
Hejnvood contended. He noted that 10 hotels are rising in 
a rural county that had not seen construction in decades. 
Natural gas production could also spur job creation, he said; 
as energy costs decline, industries are bringing manufactur- 
ing jobs back to the United States because they arc now cost- 
competitive. New companies can also use natural gas from 
the Marceilus shale to produce butane and propane, creating 
jobs in the process, agreed Burdette. 

F.nvironmentai concerns linked to the use of hydraulic 
fracturing to produce natural gas were notably absent from 
the discussion. Although forum organizers had specified 
that environmental concerns were beyond the scope of the 
event, many attendees privately expressed great concern that 
speakers did not seem to recognize the potential dangers of 
hydraulic fracturing— particularly to local, state, and regional 
water systems. West Virginia’s “water is an amazing resource, 
and we do a good Job of protecting it,” one .speaker as.serted - 
a view clearly disputed by many in attendance. 

The state’s environmental attributes relate directly to 
economic development. As noted, many speakers cited the 
potential for West Virginia’s natural beauty to attract tourists, 
especially for outdoor recreation. In fact, out-of-statcrs often 
first learn about the stare through tourism, Spellman pointed 
out. A tourist magnet can also be a magnet for busino.sses. 
observed Wender. Natural amenitie.s can even induce out- 
of-state business owners to move their operations to the state. 
West Virginia's natural beauty also provides a foundation 
for a high quality of life, forum participants noted. 

The state’s proximity to major population centers is also 
an advantage, allowing for easy distribution of manufacturing 
products in a world where transportation costs are high. 

And that, in turn, makes the prices of good.s more com- 
petitive, said Yura. 



Wesf Commerce SeercMry Keith Burdette Cct’nttT) ro.'i/ionds fc* 

a question from an audience member. Akopietured are John Weete (left) 
and Kenny Perdue (right). 


AVest Virginia's people rank as one of the state's greatest 
resources, forum participants agreed, citing their hardwork- 
ing nature. West Virginians are “creative and I'esourceful and 
kind,” and have a solid sense of place and community, Hey wood 
maintained. “There are none better than the workers in West 
Virginia,” concurred Kenny Perdue, president of the West 
Virginia AFL-CIO. 

The state’s strong universities and facilities are also key 
asser.s for economic development, according to the speakers. 
Research univ'ersities are the primary drivers of innovation, 
and state funding for research and development is critical, 
said panelist John Weete, executive director of Auburn 
University’s Research and Technology Foundation. Panelist 
Jim Casto of the Robert C. Byrd Institute for Advanced Flexi- 
ble Manufacturing (RCBI) noted that it lease.s some $6.5 mil- 
lion worth of equipment to enable entrepreneurs to make 
prototypes and test production runs. 

Workforce development programs at community aiid 
technical colleges, and apprenticeship programs for skilled 
workers, enable state residents to qualify for well-paying jobs, 
speakers agreed. The RCBT’s netv'ork of manufacturing 
centers has provided thousands of hours of training and 
assistance to manufacturers across West Virginia and 
the region. 
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Panelist David Satterfield, interim director of the West 
Virginia Manufacturing Extension Partnership— which also 
ti'ains workers and pro\ddes technical assistance to businesses— 
underscored the importance of encouragii^ the next ^nera- 


tion to seek and train for manufacturing jobs. “We're going to 
take 160 fifth-graders into manufacturing facilities so they 
can have that inspirational moment.” 


West Virgitiia’s Cliallenges 

while the Bright Future forum focused on solutions, parti- 
cipants and speakers alike found it difficult to discuss visions 
for the future without confronting problems of the past and 
present. Those problems include pre.scription drug abuse, 
poor educational outcomes, declining population, lack of 
access to health care, persistent poverty, and environmental 
degradation. While companies praise the state’s workforce, 
they also express concern about “how deep the bench is,” 
and about ensuringnot just a skilled workforce but one that 
is drug-free, Burdette noted. “We can’t make someone drug- 
free or force them to get an education, but wc can offer op- 
portunities,” he said. 

The forum featured a screening of HoUow, a documen- 
tary featuring the stories of the people of McDowell County, 


which exemplifies the problems facing W’est Virginia and 
other rural areas in the region. Elaine McMillion, the film’s 
director and producer, and a West Virginia native, spoke 
about her vision for the project, which includes short 
videos as well as interactive data— all available online. A 
panel discussion featuring two jmung McDowell residents 
accompanied the screening. 

Many county residents- including several profiled in 
the film— made the two-hour drive to attend the screening. 
One McDowell church leader observed that residents had 
simply decided to stop waiting for help from the state and 
“do it ourselves.” Despite the enormous odds, they expressed 
optimism about a better future for the home they love, and 
continue to work toward it. 
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flaiida Poivtif and. Light's Mouniaincer Wind Energy Center produces a maximum of 66 megawatts of electricity. Each turbme stands 238 feet above .iktckiKme 
Mountain and has bladesofilSfeet that weigh inst erver ci^ttons. 


The power is already here. 

—Kristen Barker, president, Cincinnati Union Co-op Initiative 




What^s Next 

The Bright Future forum broke new ground in West Virginia. 
In so doing, it revealed core themes that resonate among a 
broad cross section of West Virginians. These include the 
importance of projecting a positive vision of the state’s future, 
fostering economic development, creating new' jobs, and pro- 
tecting the place people call home so future generations can 
live, work, and thrive here. The fact that both speakers and 
attendees represented a w'ide range of fields and views 
prompted Spellman to emphasize inclusiveness in his closing 
remarks; "Cognitive diversity leads to better decisions. When 
we have people engaged from di fferent perspectives, we are 
going to end up with a more sound decision-making process, 
resulting in better decisions for our future.” 

The three organizations that sponsored the forum have 
pledged to continue to advance the conversation about West 


Virginia’s economic future, possibly through joint reports 
or more public events. UCS, in particular, is talking with both 
sponsors and .stakeholders about how it can help promote 
creative thinking about economic diversification in West 
Virginia and the broader Appalachian region, 

Like West Virginia, other states in the region depend 
heavily on coal— through the mining industry and the 
electricity sector— and face many of the same challenges. 

UCS hopes not only that the Bright t'oture forum can catalyze 
changes in West Virginia, but also that ideas from the forum 
can iirform similar events throughout the region. West Virginians 
can serve as leaders in ad\^nciiig these ideas. 

Despite the forum’s success, online evaluations and 
conversations with participants revealed significant disap- 
pointment that it avoided a frank discussion of the environ- 
mental impact of extractive industries and their contribution 
to climate change. Many participants expected these topics 
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to receive greater attention, given UCS’s long-standing efforts 
to raise awareness of climate change and die potential for 
renewable energt^ and energ}- efficiency to mitigate it. UCS 
hopes the event has helped make room for state leaders to 
begin to consider these concerns, rather than avoiding the 
implications of climate science for the .state’s coal industry. 

The Bright Future forum is only one first step in building 
West Virginia’s future. Creating trust and foiging consensus 
among citizens and decision makers about how best to move 
forward will take time. However, the positive spirit embodied 
by speakers and participants was palpable. Barker summed 
it up well: “West Virginia has everything it needs. There is 
remarkable creativity here already, and you just need to 
tap into It. The power is already here,” 


Jeremy Richardson is a senior energy analyst in the UCS 
Climate and Energy Program. He comes from a coal-mining 
family in West Virginia and is conducting research into 
economic diversification in the state. 


CONFERENCE ORGANIZERS 
The Union gf Concerned Seie 
work to solve our planet 's most , r n p 
the country, we combine techmn’ ar i v 
innovative, practical saiuiioris_ 

The West Vir^nia Center i k 
organization that is nonpartiso 
and analysis is designed to supp rti j i 
Virginia. The Center consults and vl ih 
that its analyses are relevarit an r th 
respected source of credible inform ui 
policy makers, advocates, media tnd ' 

The West yirginia Communt’^ O c 
profit organization that works to n,\ i\t 
asystemofcotnmanitydevchpmtt a 
continuous, intentional, and align i 
(public, private, and civil). 
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[APPENDIX A] 

Foriiin, Agenda 


T««?sdays September 3, 2013 

6K)OPM-8K)OPM 

Evt'ids'ig Reception (Grand Foyer) 

Keynote ^dre^ 

Jeff Itessler, President. West Vii-ginia Senate 
Natatie Tennant, West Virginia Secretary of State 

Wednesday, September 4, 2013 

7j30AM-8:30AM 

Kogisrs-atioTt asjd Bmtkfest (Grand Foyer) 

8;30AM-8:35AM 

Welcome and Introductory Remarks (Walker ThcaU^) 
Jeremy Richardson. Union of Concerned Scientists 

8:35AM-9:00AM 
SCeynote Address (30 min) 

Tom Heywood, Managing Psirtner, Bowles Rice 

9:00AM-10;30AM 

Visio'iss: West Virjpnia in 30 'Vear,s (90 min) 

Moderator: Beth Vorhe^, West Virginia Public Broadcasting 
The Honorable Alan B. MoUtdian 
Scott Rotrudk, President, Scott Rotnick & Associates 
Anne Barth, Executive Director, TechConnectWV 
Matt BtUlard, Ptesident/CEO, Charleston Area Alliance 

10:30 AM>I1K)0 AM 

Breiik 

nK)0AM-li:20AM 

Suiprising Support for Economic Divei-sificatlcm (20 min) 
Daniel Gotoi^ Pattiier, Lake Reseairh Partners 

11:20 AM-I1:40 AM 

The .Proposed West Virginia Futui'c :Pund (20 min) 

Ted Boettner, Executive Director, West Virginia Center 
on Budget and Policy 

11:40 AM-12:00 PM 

A Roadmap far Sustainable Ecosiomic Devdopment 
in West Virgink (20 min) 

Jeremy Richardson, Union of Concerned Scientists 


]2K)0PM-4:15PM 
Lunch (Grand Foyer) 

Special Guest: The Honorable Jay Rockefeller, U-S. Senator 
1:25 PM-2:45 PM 

Economic Development and Workforce Trainmg 
(\Milker Theater) 

Moderator; Beth Vorhees, W’est Vliginia Public Broadcasting 
John Vleete. Executive Director, Auburn Research and 
Tfechnok^ Foundation 

KeiHi Burdette, West Virginia Secretaiy of Comnterce 
Kenny Perdue, President, WV AFL-CIO 
David Satterfield. Interim Director, WV Manufacturing 
Extension Partnership, West Virginia University' 

James Casto, Associate Direettir of Public Information. 

Robert C. ByTd Institute 

James ^dmore, Cltancellor. W'V Coujicil for Community 
and Technical Colley Education 

2:45PM-3:15PM 

Break 

3:15 PM-4:45 PM 

Acfikm; The Sky is the Limit 

Mod^'aton Kent Spellman, Executive Director, 

WV Conmiunity Development Hub 

Chris Yura, Founder, SvustainU Clothing 

Jeff Allen, Executive Director, West Virjpnia Council of Churclies 

Rebecca Randolph, President, Vision Shared 

Matt Wender, ITesidcnt, Fayette County Commission 

Kristen Barker, President. Cincinnati Union Co-op Initiative 

4:45PM-5.>OOPM 

Conchwiing Remarks; VFhat Dk! We Leani? 

Kent Spellman, Executive Director, WV Community 
Development Hub 

S:30PM-7:00PM 
Dmner (Grand Foyer) 

7:30PM-9d)0PM 

Evenk^ Public Screening; Hollow (Walker Theater) 

Elaine McMillton, Director and Producer 
Trey Lockhart, Student Representative, Reconnecting McDowell 
PatrickCorcoran, Assistant to the Director, McDowell Public Library' 
Erica Lucas, McDowell County residetit 
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[ APPENDIX B ] 


Participants 


Pent Adams, executive director, 
McDowell County Economic De- 
velopment Authorin' 

Feni works to create and retain 
jobs in McDowell County. 

Angela Ledford Anderson. 

director. Climate and Energy 
Program. Union of Concerned 
Scientists 

Angela is the director of the 
Climate and Enei^ Fra^ain at 
the Union of Concerned Scientists 
(UCS). She is leading UCS’s efforts 
to jicmuade govimnnent ofilcials 
to enact policies that encourage 
clean energy and result in global 
warming emissions i-cductions. 

Rob Anderson, erecufi ve vice 
chancellor for administration, West 
V/r,S7»ji£3 Jfigfier Education Policy 
Commission 

Rob direct!? the interna! adminis- 
tration for the two- and four-year 
public college systems in West 
Virginia. 

TetftfyArmftrecftt, owner, 

The Wine Shop @ Cap Mrkt 
'feddy is interested in organic 
commodities. Ho is also an a^’id 
mountain and u)ad biker. 

Linda Arnold, chairman and CEO, 
The Arnold Agency 
Linda is the chairman and CEO 
of The Arnold Agency, a marketing 
communications firm with offices 
in West Virginia, Montana, and 
Washington, DC. She also writes 
a regulai' column for the Sunday 
Gazette- Maj7 entitled. “Live Life 
Ftilly” 

AmyAdiins, director. Divison 
of Local Health, WVBureaufor 
Public Health 

Amy manages a unit of profe.s- 
sioniils in the WWBFH who work 
with local health departments. 
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Dianne Body, project coordinator, 
Ohio Valley Environmental 
Coalition 

Dianne’s organization is worldly 
towaixi a community wind &rm 
and solar panels at a coalfield 
health clinic. 

Christy Bailey, executive director, 
National Coal Heritage Area 
Authority 

We worit to help diversify the 
ea)nomy in southern West 
Virginia by devT?lopingberi^^ 
tourism sites related to coal 
history' and culture. 

Kevin Baker, counsel. West 
Virginia SenatcJiidiciary 
Committee 

Sandra Steiner Ball, bishop 
of the Conference United 

Methodist Church 
Sandra leads the UMC as their 
bishop in the We<* Virgitiia and 
Garrett County, MD, area. 

Neela Banerjee, energy and 
environment reporter, Los Angelc-s 
Times 

Joe Barker, director. Office of 
Community Health Systems and 
Health Promotion, WVRiircau 
ffir Putdk Health 
Joe manages an office of 6.^5 staff 
working on various programs 
designed to injprovc the health 
of West Vlr^nia citi'/en.s. 

Kristen Barker, president, 
Cincinnati Union Co-op Initiative 
K!'i.ston helps build Mondragon 
union co-ops, with six initiatives 
under way in Cincinnati. Kristen 
helps support efforts across the 
country as well. 


Rob Bastress, attorney, DilYapano, 
Barrett, DiPiero, AfcCiinfcy. and 
Simmons 

Rob is a plaintiff's Icnsyer in 
Charleston. 

Andrew Beckner, communications, 
Office cf Senator Jay Rockefeller 
Andrew coordinate.s Senator 
Rockefeller’s relationship with 
the new's media in West Virginia. 

Jim Berner, treasurer. United 
Methodist Church 
Jim is the treasurer for the 
United MetlKKlist Church. 

Belinda Biqfbre, economic 
development and grant coordi- 
nator, Marion County Economic 
and Community Development 
Belinda works w'ith the Marion 
County Economic and Commu- 
nity Development Office. 

Gerald Biser, assistant director, 
industrial extension. West Virginia 
University 

Jerry works wlriiin the Industrial 
Extension service and the West 
Virginia MEP program, providing 
manufacturing consulting and 
business management services to 
small to mkl-size West Viiginia 
companies. 

Susan Blackwell 

Ruth Blevins, executiw director; 
West Virginia Nurses Association 
Ruth is the executive director of 
the West Virginia Nurse.? .Associa- 
tion, the membership organization 
for nurses in West Virginia, 

F^itrick Bond, general partner, 
Mountaineer Capital LP 
Patrick is a venture capitalist, 


Laura Botsd. program manager. 
.Appalachian Mountain Adv(x:ates 
Laura works to protect the cn\i- 
ronment and surrounding com- 
munitie.? from mountaintop re- 
moval. She also works to support 
sustainable economic transition 
efforts. She has recently initiated 
a local farms prog-am to support 
sustainable agriculture in the 
Greenbrier Vallcy. 

Kelly Bmgg energy development 
specialist, WV' Division of Energy 
Kelly provides information and 
technical assistance to West 
Virginia residents relating to 
energy' efficiency, renewable 
energy, and alternative fuels. 

Barbara Braun, senior vice 
president and founder. Composite 
Transport Technologies 
Barbara is senior vice president 
of administration and marketing. 

Bob Brown, project manager, 
Reconnectiitg McDowell/AFT 
Bob manages a multi-faceted 
pioject in McDowi:ll County that 
seeks to reform the education 
system by addressing all of the 
issues that impact students. 

John Ckitselis, investor, self- 
employed 

John manages commercial and 
residential real estate in Charles- 
ton, and is on the board of 'I'he 
Arnold Agency, a marketing 
communications firm. 

Kate Cell, ouPeach coordinator, 

U nion of Concerned Scientists 
Kate is project manager ofthe 
coastal impacts group at the 
Union of Concerned Scientists. 
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Becky Ceperley, president 
and CEO, The Greater Kanawha 
Valley Foundation 
Becky runs a communit}- foun- 
dation seeking to provide local 
wealth in six counties in West 
Vii-ginia. 

Lari Chaffins, membership 
coordinator. West Virginia Nurses 
Association 

Lori works for the West Virginia 
Nurses Association, an affiliate of 
the American Nurses Association. 

Daniel Chiotos, organizer for 
energy ejficiency. Sierra Club 
Daniel brin^ West Virginia resi- 
dents and organizatiotis together 
to push for the Job creation and 
lower utility bills that would come 
from expanded energy efficiency 
programs. 

Holly Clark, director, Tclcw’ork 
West Virginia 
iloliy seeks to place more 
West Virginians in work-from- 
homejobs. 

Alyson Clements, outreach 
coordinator, WV Center on 
Budget and Policy 
Alyson works to bridge West 
Virginia Center on Bud^t and 
Policy research reports with !ow- 
and moderate-income families, 
legislators, press, and public. 

Dan Conant, principal. Solar 
Holler, LLC 

Dan woiks with small towns and 
communities across West Virginia 
to organize and invest in clean 
enej^ projects that will sustain 
our town,s and the environment 

Ellis Conley, Mon V<i//cv District 
suptTinttindent, West Vii^’nia 
Annual Conference 
Ellis is one of nine district super- 
intendents in the West Virginia 
Annual Conference United 
Methodist, overseeing 70 pastors 
and 163 conjp-egations in nonh- 
central West Virginia. 


Patrick Coreoron, assisUint 
to the director, McDowell Public 
Library 

Patrick assists the general 
public in fining and utilizing 
information. Most rerantly, his 
libraiy has been able to assist 
Elaine McMillion and her 
Hollow crew in the empower- 
ment of community members. 

ftitrick Crane, director ofpcdicy 
andstrategy, WVIfi^er Education 
Policy Commission 
Patrick works for tlie state a^ncy 
overseeing all public colleges and 
universities in the state. His job 
includes rexsearch, adx'ocacy, 
policy making, and grant writing 
to benefii We.st Virjpnia students. 

jftmi Cutry, executive director. 
Center for Economic Options 

Gir^rDans, distance learning 
coordinator, Brid^mont 
Community and Technical CoOe^ 
Ginger works to bring telework 
jobs to West Viipnia in order 
to diTOrsify the economy and 
strengthen communities. 

MicheUe Davis, energy-water 
program assistant. Union of 
Concerned Scientists 
Michelle Davis is the cneigy-water 
research assistant for the UCS 
Climate and Energy Program, 
where she d(>e,s rc,search and out- 
reach for thcEneigy and W'atcr 
in a Warming W'orld Initiative. 

Bill Denham. Spanish teacher. 
Riverside IJijfe School 
Bill is a higli school Spanish 
teacher at Rivei’side Uigji Schtx)! 
and IwHevc-s in providing students 
with authentic learning experi- 
ences and langua;^ immersion. 

John Deskins, director, Bureau 
of Business & Economic Research, 
West Virginia University 
John’s bureau’s mission is to pro- 
vide the West Virginia community 
of business and public-sector deci- 
•sion makers with economic anafy-- 
.sis and foreca.sts, applied busines.s 
and economic rescarcii, and infor- 
mation on economic, demographic, 
and business trends in the state 
and its regional economies. 


J^Deyette, assistant director, 
energy reseaich. Union 
Conarmed Scientists 
Jeff is the assistant director of 
energy rese^h and a senior en- 
ergy analy^ in the CUmate and 
Energy Pro^'am at the Union of 
Cwicemed Scientists. He conducts 
analysis on the economic and 
environmental costs and benefits 
of renewable energy and eneigy 
effideiKy jwi 

Robert Dimoff' 

Robert works on federal policy 
related to eneigy; environment, 
etier^ efiidency, and advanced 
manufecturii^. 

Rose Edingtan. minister and Echo 
Justice advocate, ckangeagent. 
UUC 

Rose is a native West Virginian, 
OVEC board member, Energy' 
Effidency Committee, Green 
Sanctuary Pro^m. 

Chris E^inosa, legislative 
representative, Earthjustice 
Chris is the legislative repre- 
sentative engaging government 
on clean water i.ssues on behalf 
of Earthjustice. 

Sandra Fallon, education and 
training. National Environmental 
.Services Center 

Sandra develops training educa- 
tion, and informational programs/ 
materiaks on water is.sucs (protec- 
tion. sustainability, integrated 
management). 

Frank Fineis, intern Sustainable 
Williamson 

Frank is an intern with Sustainable 
Williamson, a campaign to redefine 
the economic landscape ofcoal 
countiy. 

K Diane Freeman. CEO, 

Ferguson Manning Associates 
Diane owns a consulting firm 
working in the oil and natural ga,s 
industry. She works with airpora- 
tions, community leaders, and 
gewernment officials to identify 
business opportunities for minori- 
ties, women, v-eterans, and small 
businesses in West Virginia and 
the surroundingarea. 


Carol Fulks, executive director, 
WV Hospitality & Travel 
Association 

Carol represents the priv-ate 
tourism industry in West Virginia 
through day-to-day operatioits 
consulting and governmental 
relations. 

Tricia Fulks, associate producer. 
Hollow Interactive 
IVicia is an associate producer 
(or Hollow. An Interactive Docu- 
mentaiy. an online documentary 
about McDowell County, WV, 
through tlie ey'es of its residents. 

Jake Glance, communications 
and media, ll'esf Virginia Secretaiy 
of State's Ofetce 

Jake handic,s all communications 
and media for the Vt'est Virjpnia 
Secretary’ of State’s Office. 

Stacy Gloss, project manager. 
Energy Efficient We.st Virginia 
Stacy is a project manager for 
Energy Efficient West Virginia, 
which works to advance energy 
efficiency in the Mountain State. 

Crystal Good, development. 

West Virginia State University 
Crv'stai works in marketing and 
development at West Viiginia 
State University. 

Brenda Grant, strategic planning, 
CAMC 

Brenda does strategic planning 
for the Charleston Area Medical 
Center Health Sytstem. 

Sd Grant, district supei’infciirfent, 
The United JWet/iodisf Church 
Ed works with pastors in his 
district. 

Marley Green, orguniztr, 

Sierra Club 

Marley wurk.s on waterquality' 
and economic transition issues in 
the southwest Virginia coalfields. 

Victor Grigoraci, accountant, 
Flayflkh Grigoraci PLLC 
Vincent lias ovor 40 yeans of 
public accounting experience 
and ov’er four years as an intei'- 
na! revenue agent. Me is also a 
Pereonal Financial Specialist 
(PF.S) and a Certified Financial 
Planner (CFP), 
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Sarah Halstead, community 
and economic development, 

\W State University 

Sarah does program development 

to support innoration economy 

growth. 

Evan Hansen, president. 
Downstream Strategic.^ 

Evan performs science and policy 
rescarcli related to resource envi- 
ronmeiital and econ(5mic issues 
facing West Virginia, Downstream 
Strategies offers environmental 
consulting services that combine 
sound intcrdisciplinaiy skills with 
a core belief in the importance of 
protecting the emironment and 
linking economic development 
with natural resource stewardship. 

ZackHarold, reporter. Charleston 
Daily Mail 

Bradley Harris, executive 
assistant, West Vir^nia Secretary 
of State's Office 

Bradley is the executira ttssistant 
to the West Virginia secretary 
of state. 

ElaineHarris, international 
representative, Communication 
Workers of America 

Wests Harris, educator, organizer, 
Appalachian Community Sen'kes, 
Inc. 

Wesa’s focus is to teach union 
history while exposing efforts 
to sanitize our heritage, f ie uses 
factual depictions of our past 
to motivate young folks to take 
action to allow us to have a future. 

Gr^ry Hayes, superinfend'etjt, 
Wesferti .Districf, United Methodist 
Chunh 

Gregory is the superintendent of 
the Western District of the United 
Mclhodist Church. The district 
is comprised of more than 100 
United Methodist churches in 
Mason, l,incoln, Cabell, Wayne, 
and Mingo counties. 
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Paul Hill, chancellor and CEO, 
WV Hi^ier Education Policy 
Commission 

Paul is chancellor mid CEO of 
the WV i i^her Education ftolicy 
Commissioa 

Mel Hoover, minister and Echo 
Justice adweate, change a^nt, 
VUC& I'uesday Morning Grtsup 
ft WV UU Advocacy Network 
Mel is a longtime change agent in 
Ju-stice work and environmental 
issues. Me! is al«> a coordinator 
of Sustainable Kanawha Valley 
initiative, and aspeai^rand 
workshop leader on Echo Justice. 

Aaron Huertas, press xcretary. 
Union of Concerned Scientists 
-Vai'on works with the media to 
pittmote the work of the Climate 
and Energy Program and Center 
for Science and Democracy, 
l^ji'ingliis time at UCS, he has 
conducted more than a dozen 
communications tTOrkshops for 
scientiias, co-written several UCS 
reports, and helped design the 
UCS climate education rard 
game, Cool It! 

Rachel Huff education and 
outreach director, WVFREE 
Rachel spearheads advocacy 
c*ducation and social media work 
around youngpeople, health care, 
and reproductive justice at WV 
FREE. As a 25-year-old female she 
has a sincere interest in ensuring 
our state's future has youth 
voices and input, 

Mark Imbrogno. attorney, 

Jackson Kelly jPIXC 

Mark specializes in public lm.tncc 

ihkI economic development. 

Lloyd Jackson, businessmat}, 
natimil gas industry 
Lloyd is a busines.sman in the 
natural gas industry'. lie is a mem- 
ber of the State Board of Education 
and a trustee of the Benedum 
Foundation. 


Josh Jarrell, general counsel, 

WV Department of Commerce 
Jo^ is tlK general counsel of the 
WV Department of Ctimmerce, 
which houses the WV Division 
ofEneigy. 

Courtney Jesser, vice chair, 
Generation Greenbrier Valley 
Courtney is a substitute teacher 
with Greenbrier County Scltools. 
She also serves as vice chair of 
GeneraticHi Greenbrier Valley. 

LoaAnn Johnson, policy director, 
West Virginia Secretary of State’s 
Office 

Lou Ann is die policy director 
in die West Virginia Secretaiy 
of State’s Office. 

Rebecca .Kimmons. director, 
Create WV Conference on The 
Future, Create West Virginia 
Rdiecca is an economic develop- 
ment strategist using innovation 
economy principles. 

Carrie Kline, owner of folklife 
preser^’Otion orgam'zorion, oral 
historian and musician, TalkiJTg 
Across the Lines 

Carrie preserves knowledge of the 
local aits of daily living music, and 
narrative arts, and records and 
shares oral testimonials inter- 
weaving viewpoints on a variety 
of community issucit 

Michael Kline, ora/bistorfan 
and musician 

.Michael preserves knowledge of 
the local arts of daily living, music, 
and narrative arts by reconling 
and .sharing oral testimonials 
interweaving viewpoints on a 
raricty of community issues, 

BettyKnighton, director, 

WV Center for Civic Lifo 
Betty is the executive director 
of the WV Center for Civic Life, 
a nonpartisan, Jionprofit organiza- 
tion that promotes civic engage- 
ment throu^out the state. A 
primaiy fiKus of iver work is in 
helping communities develop 
wa^ to talk and work together 
on issue-s that affect the quality 
of life in West Virginia. 


Jill Kriesky, associate director, 

.S’ WPA Environmental Health 
Project 

The SWTA Environmental Health 
Prsiject responds to individuals’ 
and communities' need for access 
to acairate, timely, and trusted 
public iieakh information and 
health services a.ssociatcd with 
natural gas extraction. 

KenKrimmel, dean of the cabinet. 

Conference, The United 
Methodist Church 
Ken works with the bishop of tiic 
West Virginia Conference of tlie 
Uniteti Methodist Church. 

Catherine Kunkel, consultant, 
Kwtkel Energy Research 
Catherine primarily works with 
Encigy' Efficient W'est Virginia to 
strengthen utility-funded energy 
efficiency programs in We,st 
Virginia. 

JFLacaritt, director, The United 
Methodist Church Conference 
JE is the assistant to the bishop 
and director of program ministries 
for the WV Conference of 
the UMC. 

Lin Lacaria, pre-school director, 
Cross Lanes UMC 
Lin directs and teaches in the 
pre-schooi program at Cross 
Lanes UMC, Cross Lancs WV. 

KateyLauer, coalition coordinator. 
The Alliance for Appalachia 
Katey's work has traditionally 
focused on impacts to health and 
water quality ffiim strip-mining 
and other coal indu.stry practices. 

CohLegg, doctor, CAMC 
Colt i.s a medical resident at the 
Charleston Area Medical Center, 

Bobby Lewis, state director, 

USDA Rural Development 
Boblty .serves as the state director 
for USDA Rural Development, 

This federal agency invested 
approximately S3S7 million in 
rural West Virginia in FY 2012, 
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Coimi Gratop Lewis, American 
Friends Service Committee 
Cotini voluirtcrere with the AFSC 
Economic Justice Project focus- 
ing on tninorides’ and women's 
needs in economic development 
woi-k. 

Trey Lockhcrrt, student 
lYcy is a graduate of McDowell 
Count}', and a student represen- 
tative for AFT Reconiiect 
McDowell, 

John Maher, vice president for 
research, Marshall University 
John is the vice president for 
research at Marshall University 
and the executive director of tire 
Marshall Universitj' Research 
Corporation, lie is also curi-entiy 
seiving as interim director of 
die Marshall Institute for 
Interdisciplinaiy Research. 

Kenisha Manning, president, 
KJM Cnstont Designs 
Kenisha creates and desigtis 
custom jcwcW. 

Tam Martinez, excaitive 
director, Women's Commis,sion 
Tara’s commission conducts 
advocacy, education, and research 
on women’s issues in the state. 

Lynette Maselli, media specialist, 
WV Senate 

Lynette is tlie media specialist for 
Senate President/l,t, Governor 
Jeff Kc-sster. 

JogephMathis, commissioner, 

'The City of Williamson 
Joseph also w'orks with Sustain- 
able Wiiliantson to redefine the 
economic landscape of coal 
country. 

JSateMay 

Nate is a musician and composer 
from Huntington, WV. 

TimMcCiur^ 

Tim is interested in Future Fund 
and establishing a public bank 
in West Virginia. 


Karen McElhinny, lawyer, 
Shuman, McCuskey & SHcer 
Karen is a lawy'er in Charleston. 

Jhn McGoldrick, executive 
director, Pleasants County 
Developmerit Authority 
Jim isexecutive director of 
Pleasants- Cfxinty Development 
Authority and is seeking to im- 
pHnu qualify of life for thisniral 
county by addingjobs,taxbase, 
sennee-s to businesses and 
indiKstiy, and infrastructure. 

RoryMcJlmoil, director of 
energy policy, Appalachian Voices 
Ron' brings people together to 
protect the land, air. and water of 
central and southern Appalachia. 

Motgan McKinney, register^ 
nurse 

Morgan is an RN, currently 
practicing in urgent care and com- 
munity' nursing settings. From 
Wyoming County. Morgan is pas- 
sionate about West Virginia and 
dedicated to working towaixi 
sustainable development in all 
sectors of society for our state. 

Elaine McMillion, director and 
producer, Hollow documentary 
Elaine is the director and producer 
o( Hollow, the interactive docu- 
mentary’ film that will be shown 
aspartofthis forum. 

Jusftn McMillion 

Rha McMillion 

Rebecca McPhail-Randotph. 

president/CEO, Vision Shared 
Rebecca Ls die pre.sident of a 
.statewide nonprofit economic 
development organization. 

Joe Mearman, presidetn, 

Energy Efiicient Tcchnolo^'cs 

Brandy Messer, director of 
economic de^vlopment. Office 
of Senator Jay Rockefeller 
Brandy isoti tJic staff of .Senator 
Rockofelier. 


Sandra Mikiish, deputy 
director, Afary Reynolds Babcock 
Foundation 

The Babcock Foundation supports 
effoi^ to move people and places 
out of poverty' and is particularly 
interred in community devcl- 
opnent ai«i policy efforts that 
advance a Just and sustainable 
eainomic transition in Appalachia. 

DaveMistidt, reporter. West 
Virginia Public Broadcasting 
Dsfe is a reporter in Charie.ston 
who fticuses on storie-s happening 
in the capital city and .surround- 
ing areas. 

Ann Murray, radio reporter/ 
producer 

Anne produces environmental 
news for various public radio 
venues including N PR News, 
Living On Earth, and Voice of 
America. 

Jane Nolle 

Jane is attending to hear one of 
the paters, Jeremy Kiciiard.son. 

Cullen Naumoff, Vision 2030 
pn^ct director. Charleston Area 
AlUatKe 

Cullen works on long-term 
strategic economic dev'clopment 
founded in the triple bottom line 
u,sing the economic gardening 
approach. 

Brandon Nida. organizer, 

Blair .MoiiiiMin Heritage Alliance 
Brandon works to build a .sus- 
tainable economy through .self- 
initiative .and pragmatic step-up 
stnUegie.s. 

Brian ODonnell. director, social 
ministries, Dioceseof Wheeling 
Charleston 

Brian works for .social justice 
conccras for the Catholic Dioce.se. 

Martha Ogniben, district 
superintendent, United Methodist 
Church 

Martha is a clergy' person 
supervising a district of clergy 
in dre northern panhandle of 
West Virginia for the United 
Methodist Church. 


Stephanie Ojeda, assistant 
general counsel, Patriot Coal 
Sendees 

Stephanie ser\’cs as in-hou.se 
counsel for Patriot (Yrai Services 
in Charleston. 

Sean O’Leary, columnist and 
blogger, 'Fhe State of My State 
Sean wTites a bi-weekiy column 
on West Virginia economics and 
policy' for the Martinsburg Journal 
and other newspapers. 

Asley Ott. director of outreach 
and events. Office of Senator 
Jay Rockefeller 

Asley is the director of outreach 
and evxmts for the Office of 
Senator Jay Rockefeller. 

Kate Ortenzi, intern. Sierra Club 
Beyond Coal Canipai^ 

Kate i.s a master’s student at the 
University' of Maryland in conser- 
vation biology and public policy. 
She is currently interning at the 
Sierra Club, focusing on the eco- 
nomic transition of Appalachia 
with the elimination of MTR. 

Misty Peal, OR specialist, WVEA 
Misty is a lobbyist for an educa- 
tional employment professional 
organization. 

CuyPedato, diixxtor, INNOVA 
Commercialization Group 
1'he INNOVA Commercializatiotv 
Group, an initiative of the We.st 
Virginia High Technology Conso.i'- 
tium Foundation, is a business- 
support services and seed and 
eariy-.stage investment capital 
program dedicated to creating 
successful entrepreneurs and new 
ventures. INNOVA .specializes 
in bringingvital knowledge and 
restmrees to seed and carly-stage 
companies in support of pz-odtict 
commercialization efforts. 

SamPetsank, mininghealth 
and safety advocate 
Sam i.s an advocate for coal miners’ 
health aitd safety, azvd is involved 
in community economic develop- 
ment programming in the greater 
Beckley area. 
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Carson Pfei^, intern. Sierra Club 
Carson works for the Beyond Coal 
campaign for the Sierra <;:iub. 

Mimi Pickering director. 
Community Media Initiative, 
Appalshop 

Margaret Chapman Pomponio, 

executive diivctor, FREE 
Margaret works on women, youth, 
and lamiiies advocacy and on 
reproducticx' healtlr education. 

Jessica Pressman, benefits admin- 
istrator, Veterans Adminktration 
Jessica is a veterans’ benefits 
administrator and community 
volunteer with Create Huntington, 

Bill Price, organizing 
representative. Sierra Club 
Bill works on energy et'ficieno’ 
as part of a campai^i to moTC 
to cleaner energy generation, 

James Probst, owner, Prohst 
Furniture Makers 
James owns and operates a furni- 
ture manufacturingbusiness in 
Lincoln County that builds high- 
end furnittire to James’s design. 
Work is shipped all over the 
United States. 

Calentha Quesenberry, 

executive director, Historic 
Fayetteville Convention ft Visrfors 
Bureau 

Regan Qutnn, musician, legal 
ivseaivher, WV Symphony 
Orchestra 

Began researchers medical issues 
and recruits experts for law finns. 
She is also a musician with the 
West Virginia Symphotty 
Oi-chestra. 

JW Randolph, energy savings 
associate, Appalachian Voices 
JW has worked to protect citizens 
from mountaintop remiwal at the 
local, state, and federal level, and 
now works on implementing 
energy efficiency in the rural 
southeast. 
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Phoebe Randolph, architect, 
Edward 'Hicker Architects Tnc. 
Phoelte is an architect and a 
community volunteer with 
Create Ilundi^ton. 

Stev«i Richards, mhet^ty 
professor. West Vir^ma State 
University 

Steven is the pro^m director 
for Parks, Recreation & Thurism 
Studies at He tearhes an 

undergraduate course in sustain- 
able development and introduces 
sustainability issues into core 
cuiTiculum. 

Rosetta Richardson 

Warren Richardson 

Charlie Ritlxnhouse.pn^dent, 
UWUA Local 69 AFL-CIO 
Charlie represents gas workers 
ofDominion in six states. 

Betty Rivard.photog^pher, 

West Virginia Homeplace 
Betty is a fine art landscape 
photographer, an editor of ahook 
of historic photographs, and a 
producer of art fairs. 

Rebecca Roth 
Rebecca consults wdth area 
nonpn)fits on grant wrilingand 
stratc^. 

Tom Saladyga, assistant professor 
of geography. Concord University 
Tom teaches courses within the 
broad fields of physical geography, 
sustainability studies, and geo- 
graphic information sy.stein,s 
(GIS). His research focuses on 
forest ecosystem stability and re- 
silience ill the context of changing 
climate, land use, and/or manage- 
ment strategics. 

Danny Scalise, chief executive 
officer, EnAct 

Jim Sconyers, chair, WV Sierra 
Club 

.)im works for an end to coal-fired 
power and for renewable/sustein- 
able energy, clean air, and clean 
water. 


Janet Scott 

Janet lives in Wyoming Cou niy. 

Amy Shanholtser, director of 
evangelimt and congregational 
devel(^ment, H'V United 
Methodist Church 
Amywxsfe with United Methodist 
churches a:mss West: Virginia on 
is.su{» of vitality and community 
engagement. 

Lisa Sharp, directorofRiiral 
Business-Cooperative Service, 
USDA Rural Development 
Lisa manages the bu.siness pro- 
pnras dKision within USDA Rural 
Development in West Virginia. 

She also serves ;is the rural devel- 
opment coordinator, a liaison be- 
tween the agency’s programs and 
c<snmunities,orpnizations, and 
indiidduais across the state. 

Kerrin Sheldon 

Kenin creates marketing \ndeos 
forbrands and tourism agencies, 
helpingto create excitement 
around messages, events, and 
promotions. 

Sally Shepherd, farmer 
Sdly is a small farm owner/ 
operator and a clean energ>' 
advwatc. 

Walton Shepherd 
Walton was a law student at 
W VU College of Law's Center 
for Eneq?y and Sustainable Devt?!- 
opment, and is now looking to 
continue working in sustainable 
development as a way to address 
West Virginia’s long-term stnic- 
tural challenges. 

Stephen Smith, director, WV 
Healthy Kids and Families Coalition 
Stephen works to fight poverty 
in Wc-st Virginia. 

BethSpence, American Friends 
Sendee Commiffee 
Beth works to advance economic 
and social justice in West Vii-ginia. 

Robert Stonestreet, attorney, 
Dinsmore 


Margaret Stout, assistant 
professor. West Virginia University 
Margaret is a public admini-stra- 
tion scholar with a focus on kK’ai 
governance and community 
development, 

Carolyn Stuart, executive director 
of Herbert Henderson Office 
of Minority Afidirs, Officcofthc 
Governor 

Dr, Stuart is responsible for con- 
ducting foniras to allow minority 
citizens die opportunity' to voice 
tlieir issues and collaboratively 
work together to develop .strate- 
gies to effectively deal with the 
issues. 

John Suggs, managing director, 
SWPA Knvironmenfo/ Health 
Project 

'I'he SUTA Environmenta] Health 
Project responds to individuals’ 
and communities' need for access 
to acairatc, timely, and trusted 
public health information and 
health services associated with 
natural ga.s extraction. 

Aaron Sutch, energy program 
■manager, The Mountain Institute 
Aaron implements solar and 
enes-gy efficiency projects that 
empower communities to utilize 
renewable energy and efficiency 
to create economic opportunity 
and mitiptc ri.sing energy costs, 

Dan Taylor, project coordinator, 
Ohio Valley Enviwnmental 
Coalition 

Dan is a project coordinator for 
the Ohio Valley Envii-onmetttal 
Coalition, working on projects 
involvingenergy efficiency, 
renewable energy, economic 
transition, and clean elections, 

Jan Taylor, director, Di’visi'on 
o/5cience and Research. Higher 
Education Policy Commission 
Jan wxirks with faculty to help 
them be more competitive for 
federal gi-ants, and supports 
economic development from 
intellectual property' created at 
our colleges and universities. 
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Rachel Terman, srudcnt, 

Perm State University 
Rachoi is a PhD student in rural 
s(K‘iology- arid women’s studies at 
Penn State. Her dissertation work 
is on the social factors that affect 
young college-educated people 
in West Virginia. 

Ibm Torres 

Tom works on community eco- 
nomic development in Tennessee 
and Alabama. 

iOistin Truer, program officer. 
Blue Moon Fund 
Kristin manages Blue Moon’s 
investments in the United States, 
wiiich includes West Virginia and 
Kentucky. 

Sarah Tucker, vice chancellor 
for community and technical 
college education, 'tV'V Council 
for Community and Technical 
College Education 
Sarah is responsible for working 
with education policy information 
professionals to conduct research 
in. support of state-level master 
planning, legislative accountability, 
student access and success, reten- 
tion £uid persistence, and enhasiccd 
policy analysis for decision making. 


Allan Tweddle, CEO and founder. 
Composite Transport Techrudopes 
Allan’s comparw Ls an SME that 
will manufacture unique aircraft 
parts. These parts will reduce the 
caihon footprint of every Boeing 
and Airbus aircraft that uses them. 
Allan’s company is also committed 
to nehievinga zero-carbon fotrt- 
print in all operations. 

Stephanie Tyree, director 
of coirmmnity et^^mentand 
policy, WV Community 
Development Hub 
.Stephanie works with communities 
in southern West Vir^ia and 
throughout the state to create 
pathways for .stakeholders to 
engage with their decision makers 
at the local ami state level, and 
relating to re^latory and legisla- 
tive }X)lity. 

Ken Ward, staff writer. 

Charleston Gazette 
Ken is a staff writer for the 
Charleston Gazette. I ie is also 
creator and author of the 
Co<7/'il3rtm7bk>g. 


Matthew Wasson, director 
of pn^rams, Appalachian Voices 
Matt is director of pre^rams at 
^palachian Voices, an organiza- 
tion that empowers people to 
defend our re^on’s rich natural 
and cultural heritege by prov'idtng 
them with tools and strate^es for 
suct^ssfiil gra.ssroote campaign-s. 

Beth Wheatley, director of 
external (ffiairs, The Nature 
Conservancy 

Bt^h works in partnership with 
government, industry, landowners, 
and others to conserve and restore 
important lands and w'aters in 
Wert Virginia, with a sjwcific 
focus on energy development 

Ken White, vice president of 
resident services, NHP Foundation 

Elisabeth Wiles, cxccutiw 
director. Friends of Deckers Creek 
Elizabeth works to improve the 
water «pialKy in north-central 
West Viiginia and prevent future 
pollution. .She believ'cs a healthy 
emnronment is tlte foundation for 
3 healthy and diversified economy. 


Robin Wilson, organizer, tW 
350 Reversing Climate Change 
Robin has worked on peace, 
Justice, and community develop- 
ment most of her adult life. Now’ 
at 71 she’s working oiv reversing 
climate change and resource 
depletion. 

John Wirts, Watershed 
Assessment, WVDEP-DWWM 
John is with WVDEP’s 
managing the W’atcrshed Assess- 
ment Branch, which monitors and 
asses-ses the chemical, ph^-sical, 
and biological integrity of the 
state’s waters. 

GaryZuckett, executive director, 
IV V Citizen Action Group 
Gaiy works on i.ssues of economic, 
social, and environmental jiustice 
in West Vir^nia. 
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[ APPENDIX C ] 


Speaker Biographies 


REV. JEFFREY ALLEN 

Jeffrey S, Allen is a United Methodist pastor currently appointed to 
the West Virginia Council of Churches as the executive director. He 
holds a bachelor of arts degree in biologj’ and a bachebr of artstkgree 
in religious studies from West Vii^itna Unhersity and a master of divinity 
degree from Emoj-y University. He previously' served as project direettff 
for the W'est Vii^nia Healthy Kids and Families Coalition, as the coni- 
munitj' and families development directorat Community Develo|Mncnt 
Outreach Ministi-ies (CDOM) for 1.? years, and has also served as i»stor 
at the Keystone and Northfork United Methtrdist Churches in McDowell 
County, WV, and file College Hill United Methodist Church in Waco, KY. 

MATT BALLARD 

Matthew Ballard is the president/CEO ofthcCharle.ston Area Alliance 
and its affiliate, the Charleston Regional C’hamber of Commerce. Ballanl 
and the Aiiiattce have played an integral role in the rccruitmtmt of 
new jobs, the development of our urban areas as well as leading .sewra! 
regional projects that hav'c led to new economic opportunities. In puHic 
policy, Ballard ha.s been a voice for innovative job creation policies that 
would position West Virginia to excel in comittg decades, including 
economic developmesit initiatives and utilizing incentives that address 
the crisis of student loan debt as a population and workforce attraction 
tool for the state. Ballard is a West Virginia native, originally from 
Sliinnston, WV, He holds an undergraduate degree from Alder-son 
Broaddus College in nursing and a master’s degree in public administra- 
tion from West Virginia Univer-sity. Ballard lives in Elkview with his 
wife Staci and daugliters Sylvia and Stella. 

KRISTEN BARKER 

Kristen Barker is the president of the Cincinnati Union Co-op Initiative 
(CUCI), which is based on the Mondragon-USW union co-op model, 
CUCI has launched one co-op and has five projects in various stages 
of feasibility/business planning. As a community organi-zer for the past 
12 years, she fosters faith, labor, and community partnerships. She is 
the mother of a resilient dau^iter with special needs. Apart, from two 
years i?t El Salvador, she is a lifelong resident of Cincinnati. 

ANNE BARTH 

Anne Barth \$ tire executive director of ’njchConnect West Virginia, 
where she directs a variety of programs designed to diversify the econ- 
omy by turninginnovation into enterprise. In 2011 .she was appointed by 
Coventor Earl Ray Tomblin to the Southern Technology Council of the 
Southern Gr(,m'th Policies Board. She serves on the NASA West Virginia 
Space Grant Consortium, the hoard of directors of the VW Blosciences 
Association, the board of 'I'eaming to Win, the Charleston Area Alliance 
Vision 2030 innovation/R&D committee, the advisory board of the West 
Virginia Small Bu,smess Development Center, and wa.s co-chair of the 
Environmental ls.sues Team for Power of 32, a 32-county, four-state 
regional vi.sioning project She was awardetl the U.S. Small Business 
Administration District Director's .Award in 2012. Ms. Batth holds a 
bachcior’.s degree in journalism and a ma.ster’s degree in corporate 
and oiganizationai communications from West Virginia University. 


TED BOETTNER 

As the co-founding executive director of the West Virginia Center on 
Budget and Policy. Ted brings a wealth of experience and understanding 
of stote fiscal issues. In addition to running the Center, Ted is the author 
of numerous reports on state tax and budget issues, economic develop- 
ment; and family economic security, including the annua! State of Work- 
ingWest Virginia. Ted frequently presents analyses of policy proposals 
to the West Virginia legislature and testifies before committees. He also 
re^larly addresses statewide civic groups on state tax, budget, and eco- 
nomic policies and is frequently quoted in news .storie.s on those topics. 
102013,11x1 was appointed to a three-j'ear term as a primary member 
of the US. ExtractK'c Industries Transparency Initiative (USEITl), an 
advisory committee within the Department of the Interior. !n 2011, the 
State Journal named Ted “one of tlie most influential businesses leaders” 
in West Virginia. Ted also serves on the board of directors of Cabin Creok 
ilealth Sj'steras and Mountain State Justice and he is an adjunct in,sti-uc- 
tor at West Virginia University Institute of Technology'. Ted holds a BS in 
journalism from West Virginia University and an MA in political science 
from the University of New' Hampshire. 

KEITH BURDETTE 

In December 2010. Keith Burdette wa.s appointed by Governor Earl 
Ray Tomblin as cabinet .secretary for tlie West Virginia Department of 
Commerce and exeaitive director of the West Virginia Development 
Office. Keith Burdette began hi.s public .service when he was elected to 
the first of tw'o terms in the West Virginia House of Delegates. In 1982 
he was elected to the West Virginia state senate. In 1989 Keith was 
elected the forty-second president of the state senate at the age of .34-- 
the youngest senate president in the state'.s liistoiy. Keith i.s actively 
involved in the Parkersburg cotninunity where he reside.s. He is manied 
to the former I^at Haught Huffman and has two son-s and two step.sons. 

JAMES E. CASTO 

Jim retired in 2(X)4 from the Hcnild-Dispatch, where he was a reporter 
and editor for more than 40 years. He is now senior public information 
speciali,st at the Rt^ert C. Byrd Institute for Advanced Flexible Manu- 
facturing. Active in community affairs, he'.s aboard member with the 
United W.iy of the River Cities, Goodwill Industries, the Huntington 
Area Food Bank, the ITi-State Area Boy Scout Council, the F'liend.s of the 
Cabell County Public Library, the Marshall University library Associ- 
ates. and the West Virginia Faculty Merit Foundation. A native of Hun- 
tington, he attended Bethany College at Bethany, WV, and is a graduate of 
Marshall University, where he earned « bachcior’.s degree in journalism 
and a ma,ster’s degree in English, 

PATRICK CORCORAN 

Patrick is a.s.sii«ant to the director of the McDowxdl Ptibiic Library'. 

He a.s.sists the general public in gaining and utilizing infosmation. Most 
recently, his libraiy has l-<een .able to assist Elaine McMillion and her 
Hollon’ crew in the empowerment of community members. 
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DANIEL GOTOFF 

Daniel Gotoffheads Lake Research Partners’ New York office. Since 
joiningtheiirmin 1996. Daniel ha.s worked for candidates at aH levels 
of tlie electoral process as well as on a w'idc range of issues, including 
the economy, national security, and government accountability. Daniel’s 
tenure at LRP has included extensive researcli for client^ including 
presidential, senatorial, congressional, gubernatorial, and mayoral candi- 
dates, as vrel! as the DNC, DCCC, and the NA.ACP National Voter Futwl. 

I le has also led the firm's overseas consulting on campaigns in Mexico 
and the Caribbean. Daniel’s analyses of the American politka! landscape 
are regularly published and he is a contributor on The Leon Chamey 
Report and other political and public affairs new's shows. Gotoff holds a 
BA in liistory and Italian from the UnK'er.sityofMichiganin Ann Arbor. 

TOM HEYWOOD 

1'om I {eywood is the managing partner of Bow’les Rice, aregHinal busi- 
ness law firm with seven offices in West Viiginia, Kentucky, and Virgsnia. 
His practice areas are corporate, commercial, and finance law, gavem- 
ment relations, and health care law. Upon graduation from law school, 
Tom clerked for the Honorable John A. Field, Jr., senior judge fortheUi*. 
Court of Appeals for the Fourth Circuit. He joined Bowles Rice in 1983. 
From 1989 to 1990, Tom served a.s counsel to West Vir^nia Goventor 
Gaston Caperton, and fi-om 1990 to 199,8 he sen-cd as Caperton’s chief 
of staff. Tom returned to Bowles Rice in 1993, Tom remains active as a 
leader in many civic activities, and has led the foi)owingin!tiative,sin 
recent years: chairman. Affordable insurance Workgn)up; co-chairman. 
Finance & Benefits Committee, Health Advisory Council; chairman, Re- 
suits-Based Government Task Force. Vision Shared; chairman, T.ANF 
Advisory’ Council; chairman, Community and Technical College Imple- 
mentation Board; co-chairman, Celebration 2000; co-chairman. Yes on 1 
Committee (Stock Investment Amendment to West Viipnia Constitu- 
tion); chairman, 'IVansition Committee trn Medicaid; chairman. Medicaid 
Crisis Panel. Tom has also .served as chairman or co-chairman of sewral 
Kanawha County school bond atid levy advricacy groups in recent years. 
Tom earned his haclielor of arts degree from .Stanford University' in 
1978 and his law degree in 1982 fiom Harvaid Law School 

JEFF KESSLER 

Senator Jeffrey V Kessler was appointed to the West Virginia Suite 
Senate in November 1997 to fill a vacancy created by the death of Senator 
Lany Wiedebuscli. He was then elected to the senate in 1998 wliere he 
•served during tire 75th Legislature as vice chairman of the Committee 
on Banking and Insurance and the Select Committee on Economic 
Devclojrment. Senator Kessler was re-clectcd in 2000, 2004, and 2008. 
During the 76th, 77th, 78ih, and 79th Legislatures Senator Kessler serveti 
as chairman of the Committee on the Judiciary, Senator Kessler was 
elected senate president on November 14, 2011. following a one-year term 
as Wc.st Virginia’s first and only acting senate president. Kessler received 
a BA from Wo.st Liberty State College atid his JD from West Vlipnia 
University College of Law, Senator Kessler is mairied to Gretchen 
Kessler and has four children: Jacob, Lauren, Jack.son, and Hastings. 

TREY LOCKHART 

Trey Lockhart is a graduate of McDowell County, and a .student 
representative for AFl' Reconnect McDowell, 


ERICA LUCAS 

Erica Lucas lives in Weldi, WV, At times, she has lived outside the state 
before coming back to McDow'ell County' and is now determined to make 
a positive char^ in her community. .She is now a student at Bkiefield 
State Coll^ where die can learn to better sei-ve her community. She 
has high hopes for McDowell Otunty’s future. 

ELAINE McMILLION 

Elaine McMiliion is an award-winning documentary' storyteller based 
in Boston. MA. Her work explores iiow digital platfomis and participa- 
tory media can empower liKiil communitie.s. Her current project. Hollow, 
strives to communicate the issues ol’ rural America through the eyes, 
TOices, and ideas of southern West Viiginia. Hollow is funded by Kick- 
starter, Tribeca Film Institute’s New Media Grant, and the West Virginia 
Humanitiffi Council It is supponed by Documentary Educationa! 
Resourcteanddte West Virginia Filmmakcr.s Guild. Her op-doc “West 
Vir^ia, Still Home" was featured on the New York Times website on 
Jtuie 20, ^13. In the summer of 2013. Filmmaker Magazine named 
McMiliion one of the “New' Faces of Independent Film.” 

ALAN B. MOLLOHAN 

Alan B. Mollohan is of counsel to Nelson Mullins Riley & Scarlxtrough 
LLP in West Virginia. -A former member of the United States House of 
Repr^ntatives, Mr. Mollohan served 14 terns, having been firat elected 
in 1982 to represent We.st Virginia's Ist Congressional District. In the 
House, Mr. Mollohan held a number of committee assignments including 
serving 3.S chairman of the Commerce. Justice. Science Appropriations 
Siri>committee. Prior to his election to Congress, Mr. .Mollohan practiced 
law in West Viiginia and Washington, DC. His practice included ciril 
iiti^tion, administradve law', and serving as coun.sel to ttade associations 
in the areas of health and safety, the environment, iuid the manufacture 
and transport of explosive products. 

KENNETH M. PERDUE 

Kenny has been active in tlte AFL-CIO and centi-a) labor councils since 
1977, and an active member of the Sheet Metal Workers International 
Awociation for over 30 years. He w'as elected to the West Virginia AFL- 
CIO's executive board following tire retirement of his father from the 
board in 1989. A .second-generation union .sheet metal worker, with 
three brothers also working in the trade, he was elected a.s a busine.ss 
representative for his local union. He served as secretary-trca.surer 
of the West Virginia AFL -CIO from 1997 until August .16, 2004, when 
he became pre.sidcnt upon the retirement of tire former president. 

REBECCA RANDOLPH 

RelK'cca MePhail Randolpli is the president/CEO of Vision .Shared. 

Prior to Vision Shared, Randolph served as the assistant vice president 
for development at Marshal! University, located in Huntington, WV. 

Prior to w-orking for Marshall, Randolpli wa.s director of development, 
at the Unirersity of Charleston in Charleston, WV. Before returning 
to West Viiginia in 2003, Randolph sei-ved as grant development and 
rescarcli manager and interim director of development for the YMCA 
of Greater Cleveland in ClcTCland, OH. She has also worked for nonprofit 
health care organizations in both West Virginia and Ohio and as a devel- 
opment consultant in northeast Ohio. Randolph earned her bachelor’s 
degree from the West Virginia lastiiute ofTechnology, .She and her 
family reside in Huntington. 
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L. JEREMY RICHARDSON 

Jeremy is a senior energy analyst at the Union of Concerned Scienrists. 
At UCS, lie has explored the fundamental cultural and economic drivers 
of coal production in West Vir^nia and identified ways of creating di- 
verse economic opportunities. Kis work seeks to understand the deep 
connection people have with coal, to quantify the changing economic 
importance of coal to local populations, and to derclop actionable patiis 
to build local support for a ratire economically and environmentally 
sustainable future. Heseeks to bridge the gap between tite national and 
regional/state-leveipolic>' discussions aboutoureneigyfuftire. In addition 
to coraitig from a coal mining family in West Vii^nia, Jeremy is a jdiysi- 
cist who is passionate about the urgent need to address climate change. 
He received his PhD and MS in physics from the University of Colorado 
at Boulder and has a BS in physics from West Viiginia Univeraify. 

SENATOR JAY ROCKEFELLER 

Senator Jay Rockefeller has proudly sensed the prople of West Viiginia 
fornearlySOycars. Rockefeller fimt came W West Virginia in 1964 as a 
27-year-old VISTA volunteer serving in the small mining community' 
of Emmons. Many of the lessons that Rockefeller learned in Emmons 
hove .shaped his public service career and led to his lifelong conunitmeait 
to improving the lives of West Virginians and all Americans. Senator 
Rockefeller is the chairman of the Senate Committee on Commerce, 
Science, and Ti-ansportution. He is also the chairman of the Health Cara 
Subcommittee on the Senate Finance Committee, and a member of tire 
Senate Select Committee on Intelligence. He also serves on the Senate 
Committee on Veterans' Affairs. 

Rockefeller was bom on June 18. 1937. He graduated from Harvard 
University in 1961 with a BA in Far Eivstern lan^a^ and history. In 
1964, he came to Emmons, WV, where he began his public sem’ce career 
seiving the people of West Viiginia. In 1966. he was elected to the West 
Virginia House of Delegates and to the office of W'e.st Viiginia secretary 
of state in 1968. He ser\'ed as president of West Viiginia Wesleran Ctdlt^ 
froni 1973 to 1976, In 1976, Rockefeller was elected governor ofWest Vir- 
ginia, and wa.s re-elected in 1980. In 1984, he w'as elected to the United 
States Senate, and re-elected in 1990, 1996, 2002, and 2008. Since 1967, 
Rockefeller has been mairicd to Sharon Percy Rockefeller with whom he 
has four children; .John, Valeric, Charles, and Justin. Jay and Sliaron are 
also the proud grandpai-cnts of four granddaughters and tw'o grand,sons. 

SCOTT ROTRUCK 

Scott Rotruck recently retireti as vice president of corporate dev'clopmcm 
and state government lelations for Cliesapeake Enetgs' Corporation. I ic 
sptmt 10 years in the railroad industry with CSX Corporation and Nor- 
folk Southern Corporation. He spent l.S years in tiie energy .sector with 
Anker Energy and CONSOL. He served as the economic development 
director and senior adviser to the president at WVU ami worked for the 
WVU Extension Service. He servi^ a term as chairman of the WWl! Ex- 
tension Sei-vice Visiting Committee. Scottwas chairman and CEO of tiie 
Morgantown Area Cliamber of Commerce. He is the pa.sf chairman of 
Vision Siiared, West Virginia Tourism Commi.«wion. the We.st Virjpnia 
Council foi‘ Community and Economic Development, WVJIT, and the 
Interstate Commission on live Potomac River Basin iti 2000. Scott 
sei-ved on task forcc-s for the Cheat River and the North Branch of the 
Potomac River, which runs through his hometown of Keyser, WV, He 
soiwcd on the University of Charleston’s Ixiard of trastees and is a board 
member of Imagine Greater Pittsburgh, He is a 1977 West Viiginia. 
University graduate ruid iiold.s an MBA from Frostburg State University. 
Scott and his wife Carol, who is from New Marttasvilic, WV. have 
tiircc adult ciiildren: Sarah. Jill, and Ethan. 


DAVID SATTERFIELD 

David Satterfield is currently the director oi'a.sset development for 
the Office of Research and Economic Development at West Virginia 
Universityand a tenured associate professor in the .School ofMu.sic. 

Mr. Satterfield alsoserv'es as the interim president of the WVMEP as 
well as the associate director of the (Center for Excellence in Disabiiities. 
Itev'id &tterfie1d served a.s the executive director' of the West Virginia 
Devetepment Office from October 2001 through January 200.?. Prior 
tojoiningthe llevefopment Office Mr. Satterfield served as the chief of 
staffiand vice president for rnstimtionai advancement at West Virginia 
University. Satterfield is a native of Pittsburgh, PA. He earned two music 
degrees (BM and MM)from W\T.! and has been a faculty member in 
the College of Creative .Arts at WVU since 1983. Satterfield and his 
wife, Beth,a foculty menrhei' in the College of Human Resources and 
Education at W’VU, have two children: Keith and Aliie. 

JAMES SKIDMORE 

James L. Skidmore Irccame the first chimcellor for the Community 
and Technical College System of West Virginia. Prior to that, he serwed as 
vice chancellor for community' and technical colle^ education with the 
Higher Education Policy Commission- Mr. Skidmore, a West Virginia 
native, has served hi^er education in West Virginia for over 20 years, 
with positions at WWU Institute of Technokigy, West Virginia State 
Universify, and the Higiier Education Central Office. He serves on 
numerous state-level workforce dcrelopment committees and has 
led initiativ'es that have positively impacted the delivery of wtirkforce 
development programs in West Vrrgjnia As chiincellor, he .serves a.s chief 
executive officer of the WA' Council for Community and Technical 
College Education, the state-level coordinating body for community 
and technical colle^ education. 

KENT SPELLMAN 

Kent R. Spellman brings a diverse background to his work as executive 
director of the West Virginia Community Development Hub. For 20 
yeans, he owned and was president of Rooftree, Inc., a design/build 
coastruction company based in Harrisvilie, WV. specializing in high- 
end residential and light commercial project.s. In 1996, lie became editor, 
publLshei'. and part owner of the. Ritchie Gazette, a weekly county news- 
paper saving Ritchie Counfy. While at the Gozeffe, Kent won 31 WV 
Press Ascsociation individual awards for reporting, editorials, photogi-aphy, 
and advertising dcsi^v the Gazette was repeatedly named the best 
newspaper in the state in it.s division. Kent ha.s been recognized as a 
Distinguished West Viiginian by Govei'nor Cecil Underwood, and sls 
an I lonorary WV .State lYooper-at the time only the fourth person 
in State Police history to recci-ve such recognition. He lives in 
Clarksburgwith hi.s wife Betsy, 

NATALIE E. TENNANT 

Natalie E. Tbnnant Is W'est Viiginia’s twenty-ninth seci^'tary of state. 
Throujdiout her administration, she has been a leader in promoting open 
and engaging gov'crmncnt and busine.ss-friendiy initiatives. Tennant ha.s 
streamlined the Secretory of State’s Office to make it more efficient and 
cost-e(fec-tive while improving services for voters, candidates, business 
owners, and citizens. Mo.st recently, Secretary Tennant spearheaded 
legislation to allow for online voter registration in West Virginia, West 
Virginia has also emerged as a leader on the national stage when it comes 
to makingit easier for deployed military' to vote usinga safe and secure 
Internet connection. Along with her duties as .secretary of state, Tennant 
was the first West STrginian chosen for the Aspen Institute's Rodei Fel- 
lowship pix^m. In 2012, Secretary' Tennant was elected to anofhei- 
four-year term. Secretary Tennant currently resides in Charleston witli 
her huslwmi, State Senator Erik Weils, and daughter, Delaney. 
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BETH VORHEES 

You hear Beth Vorhces o» rlie radio every morning and duringthe le^- 
lative session, you see her on TV evcty evening. Beth k the prodiKer and 
host of West Virginia Morning, heard cveiy weekday morning at 7:30 on 
West Virginia Public Radia You also hear her deliver rfte news throi^- 
out the morning on h4orningEdition. When the state It^slature is in its 
60-day regular se.ssion, Betii !.s the producer and host of The Le^^ature 
Today on West Virginia PB.S. Beth is file director of stews and ptibiic 
affairs at West Virginia Public Broadcasting, leading an ei^t-pereon 
news team with bureaus across the state. Beth lives in Charle^n and 
has been married to Rick Vorhces for .31 wars. They have one dau^ter, 
Diana, of Nashville, TN. 

JOHN WEETE 

Dr. Weete Joined the Auburn Rest'arch and Technoh^' Foundation 
(ARTF) as its executive director on .September 1. 2007. The AR'IT is 
responsible for tire overall development and opei’ation of the Auburn 
Research Park located on the Auburn liniversity campus. Previously, 

Dr, Weete serv'ed as the vice president for research and economic 
development at West Virginia University and president of daeWest 
Viiginia Universiw Research Coiporation. I le received hi,s BS and 
MS degrees at Stephen F. Au.stin State College in Nacogiloches, TX, 
and PhD at the Universitv’ of Houston. He was a post-doctoral fellow 
at the Baylor College of Medicine and visiting scientist at the Lunar 
Science Institute in Houstoti, 1'X, prior to joiningtbc faculty at 
.•\uburn University, 


MATT WENDER 

Commissioner Wender is the public sector representative for I'ayette 
County; He is a CPA who holds a bachelor’s degree in btisiness adminis- 
tration and an MBA from W'est Virginia University. Matt recently retired 
from West \oipniaJdjs Investment Trust, where he sensed as invest- 
ment manner since 1998. WWllT manages the state’s VenUire Capital 
Fund with a portfolio ofim'estments and funds in excess of S26 million. 
WWJIT has a statewide presence, with a cuiTcnt portfolio of 21 cotnpa- 
raes in a wide range of industries including manufacturing, .software 
development, biomedical, and insurance. He represented WVJIT on 
several boards of directors. Before joining WA/JIT, he was employed 
byaprivatelyheld venture capital firm for tvvm years. 

CHRIS YURA 

Chris Yura is founder and chief cxecutiv'e officer of SustainU. As CEO, 
Chris B resjpjnsible for leading the company and overseeing all aspects 
ofitebusine.ss development iijitiatives designed to achieve long-term 
Prior to launching SustainU, he gathered and developed itis 
experience in the fashion and entertainment industry while based in 
New York City, while maintaining his interest and involvement in social 
and environmental-related ls.sucs. Previously; he served in managerial 
roles widiin the customer service field, developing marketing strategies 
and strategic bu.siness initiatives to attract prospective clients. Chris at- 
tended the University of Notre Dame wheie he was a four-yTiar ietterraan 
and standout fullback for the Figliting Irish football team, and received 
a bachelor of arts degree in sociology and computer applications. 
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[ APPENDIX D] 


Excerpts of Selected Media Coverage of the Forum 


INNOVATORS, ENTREPRENEURS, POLICY EXPERTS 
MEET AT ECONOMIC ... 

West Virginia Public Broadcasting-ScptemberS, 2013 
While the Union of Concerned vSeientists usually focuses 
on issiies related to climate change and renewable energy, 
We.st Virginia native and UCS Fellow ... 
hUp://\vw\K'M’vpubcast.org/neM!sartkle.aspx?id=3l5I0 

McDOWELL RESIDENTS TELL STORIES OF 
STRUGGLES, SUCCESSES 

Charleston Gazette-Septemher 4, 2013 
Forum organizer Jeremy Richardson of the Union of 
Concerned Scientists said that "Hollow” fit in perfectly 
with the event, which partly aimed at trying to. . . 
http://\m'WMn>gazettexam/News/201309040304 

BUSINESS LEADERS; W.VA. MUST EMBRACE ECONOMIC 
CHANGE 

Charleston Gazette-September 4, 2013 
The event, sponsored by the West Virginia Center on 
Budget and Policy, the Union of Concerned Scienti.sts and 
the West Virginia Community Development Hub, . . . 

(Note: this article appeared on the front page of the 
print edition.) 

http://www.wvgazette.coirY'News/20I3090400.‘i3 

“FUTURE FUND” PUSHED TO DIVERSIFY ECONOMY 

Charleston Gazette-September 4, 2013 

The event is sponsored by the Union of Concerned Scientists 

and the We,st Virginia Center on Budget and Policy and 

aims to highlight and foster discussions of. . . 

http://www.wvgazetle.com/News/20lU)9030}S6 

NOT YOUR GRANDFATHER’S ECONOMY ANYMORE 
(EDITORIAL) 

Daily Mail Charkston-September 6, 2013 
Sounds like there was a lot of good discussion by intelligent 
people at the forum. Thanks to the sponsoring organizations, 
which a!.so included the Union of Concerned Scientists and 
the West Virginia Community Development Hub, for push- 
ing the economic diversity discussion in West Virginia. 
http;//\\nvw.d<ii!yrnai!.com/OpmiorVEditorial^'20l30906Q046 


FORUM FOCUSES ON POSSIBLE FUTURE OF W.VA. 
ECONOMY (AP ARTICLE THAT APPEARED IN DOZENS 
OF STATE NEWSPAPERS) 

Businessweek-September 3, 2013 
The Union of Concerned Scientists is teaming up with 
the West Virginia Center on Budget & Policy and others 
to present panels on several topics. 

http:/ywww.bitsmessweckxon!/ap/20ll-09-0.l'forvin-- 
fociises-on-possible-fiiture-ofw-dot-va- dot-economy 

ORGANIZER OF ECONOMIC DISCUSSION HOPES EVENT 
SPARKS DIALOGUE 

Daily Mail Charkston-September 2, 2013 
Jeremy Richardson, a fellow at the Union of Concerned 
Scientists in Washington, D.C., hopes to change that with 
his event “A Bright Economic Future for the . . . 
httpf/wwMKdai{ymail.com/New.%/statenews/20.1309010.UO 

MEETING TO FOCUS ON W.VA. ECONOMIC DIVERSITY 
Charleston Gazette-August 28. 2013 
Promotional materials for the forum, called “A Bright 
Economic Future for the Mountain State,” don't mention 
climate change or the coal industty’s ongoing decline. But 
tho.se issues and their impact on coalfield communities are 
really the backdrop for the event, sponsored by the Union 
of Concerned Scientists . . . 

http://wMm.\Knigazette.con\/Nc\vs/2Q}30S2B0i49?page=i 
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[ APPENDIX E] 


Senator Jay Rockefeller's Prepared Remarks 


SEPTEMBER 4, 2013 

Today is an exciting gathering of brilliant minds and energetic 
spirits who are bound by the belief and knowledge that the 
sky is the limit for our state. 

West Virginia is poised to do great thing's and our con- 
versations today will help us expand our dreams and visions 
for tomorrow, 

I have always believed that our actions must be guided, 
by the larger impact they’ll yield in the future. We must 
be working, planning, and acting now for the West Viiginia 
we want in 10 years, 50 years, and even her next 150 years.. 
And we can. 

America is innovation. It’s the vei-y essence of our 
country-to invent, to solve big problems, to take things 
to the next level. 

We’ve been the first to do everything from inventing 
flight to putting a man on the moon, from developing com- 
puters to creating endless possibilities with the Internet. 

And here in West Virginia we are champions of innova- 
tions, Golden Horseshoe winners can tell you about James 
Rumsey, who built the first steamship and piloted it down 
the Potomac River in Shepherdstown. 

More recently, researchers at the Green Bank Obser- 
vatory have stretched the very boundaries of our universe, 
pioneering new techniques that allow astronomers to 
listen deeper and deeper into space. 

And NOAA (the National Oceanic and Atmospheric 
Administration) is building a remarkable .system that sup- 
ports the nation’s next generation of geostationary weather 
satellites, helping us better predict severe weather and 
creating highly skilled jobs here in West Virginia. 

North-central West Virginia’s economy is booming, 
with a high-tech economy powered by innovation, and just 
down the road here, our cutting-edge technological advances 
in chemicals and polymers are second to none. 

Paired with our American spirit of innovation, our 
unmatched West Virginia work ethic creates an enormously 
powerful combination. So wh<at other ingredients do we need 
to launch into a bright future? One is investment in key- 
education and training efforts. 

That was the goal of the original AMERICA COMPETES 
Act in 2007, and its reauthorization in 2010. As chairman of 



the Senate Commerce Committee, I have been able to steer 
this important law through Congress. 

America COMPETES was born at a time when there 
were warning signs that America's position as a global leader 
in science and technology was at risk. From the outside, 
it looked as if our country was beginning to lose its way 
in encouraging inno%^ation at all levels. 

We were not doing enough to educate and train our 
youngest generations for the new global economy. We 
worried that our students were falling behind. 

The idea to put our country back on the right track 
was simple; increase science and research investments. 

Strengthen education in the STEM disciplines: science, 
technologj', engineering, and mathematics. Develop an inno- 
vation infrastructure. Give our children and grandchildren 
the tools and resources they will need to compete in the 
global economy. 

But those are big picture ideas. How do they translate 
in real terms to West Virginia? 

We all know West Viiginians are the hardest working 
people In the countiy. We are ready for opportunity. And that’s 
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what COMPETES provides. It lays a foundation for new, 
high-tech economic opportunities. 

High-tech jobs, like those flourishing in north-central 
West Virginia and nearby at the South Charleston Tech Park, 
pay significantly more tiian the average private sector job. 

These desirable and highly sought-after jobs lead to 
successful careers, and they produce the solutions of the 
future that meet big challenges. These important jobs require 
advanced training, and we need to be sure that workforce is 
readily available in all of our communities. 

Just look at the numbers. Between 1995 and 2007, high- 
tech jobs in STEM fields accounted for nearly 40 percent of 
U.S. GDP and 30 percent of the world’s GDP in 2007. As a result, 
tiie number of STEM jobs has grown three times faster than 
non-STEM jobs over the past decade. 

Projections for the next decade indicate that STEM occu- 
pations will grow by 17 percent, compared to 9.8 percent for 
other occupations, STEM workers earn 26 percent more 
on average and are also less likely to be unemployed. 

This is where COMPETES comes in. With the resources 
and opportunities that COMPETES pr<ividcs, workers can get 
the retraining and education necessary to fill these high-tech 
jobs because many here know sometimes difficult and time- 
consuming process to find or retrain skilled workers. 

And it funds science and re.scarch programs that create 
even more high-tech jobs in the long term. 

At the same time, we need to take the lessons learned from 
COMPETES and apply them to how we are educating our young 
studenw so they can realize the full potential of their bright 
futures. 

Science, technology, engineering, and math experience 
will be vital to the next generation’s success. COMPETES gives 
students a fighting chance, It gives them the resources and 
tools today for the jobs of tomorrow. 


COMPETES secures our state’s future. It gives us the oppor- 
tunity to mdee sure that the high-tech jobs that are multiplying 
in West Virginia continue to spread to every part of our state. 

So as the Commerce Committee begins the process of 
reauthorizing the America COMPETES Act this fall, I look to 
each of you for support. 

Be champlon.s of innovation in your community. Support 
entrepreneurs who understand the realities of our new economy. 
Challen^ your school systems and administrators and teachers 
to ask more of their students. Encourage your children to take 
their place in our exciting, high-tech world. 

It seems obvious to most in this room that securing our 
future would be a simple choice. That educating our children so 
they can up in the global economy with a fighting chance 
would make sense. 

But 1 assure you that not everyone sees it this w^ay. 

That’s why all of you are so important. 

We also need your help more practically. We are currently 
preparing to introduce a COMPETES reauthorization bill, but 
Congress is deeply, terribly divided. And we're dealing with the 
sequester, and some lawmakers who don't recognize the value 
ofstrate^c, targeted investment. 

So this fall, when we introduce the bill, each of you needs 
to call your elected officials— especially those in the Elouse— 
and tell them how important these investments are. 

You are the ambassadors, and it’s your voice we need to hear 
as, in the next few months, we will need to increase the investments 
in science and research so more higli-tech jobs are created, 

We need to increase investments in training so these jobs 
can be filled by high-skilled workers. We need to educate more 
of our students in STEM fields so they have the backgrounds 
to thrive in the global economy. 

And we will need to spur innovation in this country so 
the leaps and bounds that America has created are just the 
beginning of what’s to come. 


r Concenied Scientists 


FtNDTHis DocuMENTONi.iNE; www.ucsusa.org/WVbrighttuture 


The Union of Concerned Sck'Jitisls puts rigorous, independent science towork to solve our planet's most pressing problems. Joiningwith citizens aenm 
the country, comhine technkd analysis and effective advocacy to create innovative, practical solutions for a healthy, safe, arid sustainable, future. 

NATIONAi- HEADQUARTERS 

Two Krattk .Square 

Cambridge, MA 02138-3780 

Phone; (61.7) ,S47-,‘=;.'552 

Fax; (6t7)854"'a405 

WASHINGTON, DC, OFFICE 
laZS KSt. NW, Suite 800 
Washington. .DC 20006-1232 
Phone; (202) 223-6133 
.Fax: (.202) 223-6162 

WEST COAST OFFICE MIDWEST OFFICE 

2397 Shattuck Ave., Suite 203 Oi:e N. LaSalle St., Suite .1.904 

Berkeley, CA 94704-1567 Chicago, JL 60602-4064 

Phone: (510) 843-1872 Phone: (312) S78-1750 

Fax; (510) M3-37S5 Fax: (.312) S78-1751 

WUH: WWW.UCSUSft.ORG 

rKIN-TSO ON KE0YCU;D paper eSlNC, VI 
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Senator Capito. Thank you, Dr. Richardson. 

Our next witness is Janies M. Van Nostrand. Did I say that cor- 
rectly? 

Mr. Van Nostrand. Van Nostrand, Senator. 

Senator Capito. He is Associate Professor, Director of the Center 
for Energy and Sustainable Development, West Virginia University 
College of Law. 

Welcome. 

STATEMENT OF JAMES M. VAN NOSTRAND, ASSOCIATE PRO- 
FESSOR AND DIRECTOR OF THE CENTER FOR ENERGY AND 

SUSTAINABLE DEVELOPMENT, WEST VIRGINIA UNIVERSITY 

COLLEGE OF LAW 

Mr. Van Nostrand. Thank you very much. Senator Capito and 
Congressman Jenkins. I really appreciate the opportunity to speak 
today. 

Before I start off, I want to share your frustration with the in- 
ability to get anybody from EPA to come to this State. We had a 
conference back in February 2014 focusing on the then anticipated 
EPA 111(d) Rules. Senator Manchin was our keynote speaker. We 
tried for weeks to get an EPA speaker to come to our conference. 
We started off with Janet McCabe and kind of kept working our 
way down. And we were unsuccessful in having them come to our 
State. So it is frustrating. 

As everyone knows, we have a big basketball game coming up on 
Thursday night in Cleveland, Ohio. I thought today would be a 
good chance to not only talk about the Wildcats and the Mountain- 
eers on the court, but let’s talk about West Virginia versus Ken- 
tucky. I guess I would call my testimony a tale of two States; why 
West Virginia is losing the battle for our energy future. 

In Kentucky — I think we all saw the Senate race last year where 
Senator McConnell and Alison Grimes were fighting about who 
hated the EPA the most. Most recently. Senator McConnell encour- 
aged States to not cooperate with the EPA in the implementation 
of the 111(d) Rules. So we have that going on at one level. 

But within the State of Kentucky, there’s a tremendous bipar- 
tisan effort going on led by Governor Steve Beshear, a Democrat, 
and Congressman Hal Rogers, a Republican. 

Several years ago. Governor Beshear started on a policy of an all- 
of-the-above energy strategy in the State of Kentucky. And most re- 
cently, he and Congressman Hal Rogers have encouraged the 
SOAR project which is shaping our Appalachian region. 1700 peo- 
ple showed up for the SOAR convention in Pikeville, Kentucky on 
the issue of the 111(d) Rules. They were basically talking about the 
future of Kentucky, moving toward a different future and having 
a broad bipartisan support taking on these tough issues of a transi- 
tion. 

On the 111(d) Rule, Kentucky was one of the leading States in 
the country. They shared a white paper with the EPA in October 
2013 saying we know these rules are coming down the road and 
this is what’s going to work for Kentucky. These are the things 
that we need to make this rule work for Kentucky. We are going 
to have a disproportionate impact, but these are the rules. Ken- 
tucky became a national leader in terms of a State getting out in 
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front on the 111(d) Rules. We invited John Lyons, the head of the 
Energy and Environment Cabinet for Kentucky, to come to our con- 
ference back in February a year ago. 

Now let’s look at West Virginia. We have no comprehensive en- 
ergy planning in this State. Our legislature just recently repealed 
the renewal portfolio standards, which would have encouraged re- 
newal energy. They are rolling back net metering. And while many 
utilities around the country were selling off their coal plants for 
pennies on the dollar, in West Virginia we’re buying additional coal 
plants and putting them into our rate base and actually paying 
more than their fair market value for them. 

I understand Charles Patton is talking about the interest of AEP 
and diversity. Well, we’re not seeing that diversity in West Vir- 
ginia. The AEP subsidiary. Wheeling Power, just acquired the 
Mitchell plant. The AEP subsidiary, Appalachian Power, just ac- 
quired the Amos plant. Mon Power acquired the Harrison plant. 
These are all plants — for our foreseeable future, most of our elec- 
tricity is going to be generated by coal. We’re not seeing any 
event — any fuel diversity. We’re not seeing any of the effects of the 
shale gas revolution. 

We’re not really sharing in those lower energy prices. Both utili- 
ties operating in West Virginia filed for double-digit rate increases 
last year. And that’s before we get to the impact of these coal 
plants being added to our rate base and the increase in compliance 
caused under MATS and of the 111(d) Rules. 

Our response on a legal front is, our attorney general has filed 
a lawsuit joined by 11 other States to destroy the EPA rule in 
court. We’ve joined the Murray Energy lawsuit. I don’t think the 
courts are going to be able to stop climate change, and I don’t think 
litigation is a climate change strategy, as a compliance strategy. 

What’s frustrating is it doesn’t need to be this way. As Jeremy 
Richardson just mentioned, I think West Virginia has tremendous 
potential. We are sitting on top of the Marcellus shale. We are an 
energy State. We should be winning the energy war. We have more 
resources at our disposal than does Kentucky with the availability 
of natural gas, renewables. We have virtually untapped energy effi- 
ciency. We are rated number 46 in the Country by the American 
Council for Energy Efficient Economy in terms of our energy effi- 
ciency commitment. And we can do better. 

As my testimony mentions, I think the whole issue of reducing 
greenhouse gas emissions really cries out for a legislative solution. 
I don’t think the Clean Air Act is a great fit. I have concerns about 
111(d), and I certainly have concerns about 111(b) that cries for a 
legislative solution. But I don’t know that we’re going to be able to 
get that solution. We’re doing the best — I think the EPA is moving 
forward with the statutory authority on the Clean Air Act. They 
have the authority to do that. 

But a legislative solution would be better because there’s no 
question West Virginia is getting hit disproportionately hard. But 
there’s limitations on what an agency can do to address those des- 
perate impacts. A legislative solution could address that. 

In closing — I don’t know how the Mountaineers are going to do 
Thursday night. I’m very hopeful we’ll be competitive. I think on 
the basketball court we’ll be competitive. I worry that on the en- 
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ergy front, West Virginia versus Kentucky, I worry that we’re los- 
ing that war. And we should be winning that war. 

Thank you very much. 

[The prepared statement of Mr. Van Nostrand follows:] 
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Testimony of James M. Van Nostrand 

Associate Professor and Director, Center for Energy & Sustainable Development 
West Virginia University College of Law 

U.S. Senate Committee on Environment and Public Works 
Field Hearing in Beckley, WV 
March 23, 2015 

“Regional Impacts of EPA Carbon Regulations; The Case of West Virginia” 

My name is James M. Van Nostrand. I am an Associate Professor of Law and Director of 
the Center for Energy and Sustainable Development at the WVU College of Law. The Center is 
an energy and environmental research organization founded in 2011. The Center focuses on 
promoting practices that will balance the continuing demand for energy resources — and the 
associated economic benefits — alongside the need to reduce the environmental impacts of 
developing the nation’s natural resources. 1 appreciate the opportunity to provide testimony at 
this field hearing regarding the regional impacts of carbon regulations proposed by the U.S. 
Environmental Protection Agency (EPA). 

We have been following closely the actions of the EPA in regulating greenhouse gas 
(GHG) emissions from power plants. The Center’s third annual national energy conference, held 
in February 2014, focused on the then-anticipated proposed rules under 11 1(d) of the Clean Air 
Act. The conference, titled “Regulation of CO 2 Emissions from Power Plants; Flexibility and the 
Path Forward for Coal Dependent States,” brought together representatives from government, 
industry, labor, academia, and the environmental community for a day-long discussion about 
challenges and opportunities for coal dependent states. In June, the Center announced its 
“Carbon Dioxide Emission Reduction Opportunities for the West Virginia Power Sector” 
project. The project is part of a broader Center initiative to support constructive dialogue around 
energy policy choices in West Virginia that would enhance economic opportunity, reduce the 
environmental impacts of energy development, and put West Virginia on track to meet its COj 
emission reduction obligations under the proposed rule. 

In October 2014, the Center, in conjunction with Downstream Strategies and with 
funding provided by the Appalachian Stewardship Foundation, released a discussion paper 
{Center Discussion Paper) previewing a preliminary analysis of one potential Compliance 
Scenario for West Virginia under the proposed Clean Power Plan.' My testimony draws from the 
analysis in the Center Discussion Paper, and also identifies important challenges and 
opportunities facing West Virginia with respect to compliance with the proposed rule. My 
testimony also reviews important economic drivers in West Virginia that will be affected by the 


' Carbon Dioxide Emission Reduction Opportunities for the West Virginia Power Sector, CENTER FOR Energy & 
Sustainable Development (Oct. 2014) [hereinafter Center Discussion Paper] available at 
http://energy.law.wvu.edU/r/clownload/20100S. 
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rule, as well as some of the key emission reduction measures that could put West Virginia on 
track to meet its goals as proposed by the rule. 

Climate Change and the Regulation of Greenhouse Gases under the Clean Air Act 

Climate change, largely attributable to increasing concentrations of GHGs in the 
atmosphere, is the most serious threat facing the planet. The National Climate Assessment, for 
example, presents compelling evidence of long-term climate trends, and the likely future for the 
remainder of the 21“ century, if we fail to take action to reduce GHG emissions. Within the state 
of West Virginia, we are already seeing some of the impacts of climate change, as discussed last 
June at a conference presented by the Friends of Blackwater. In my view, doing nothing to 
address this urgent problem is not an option. 

At the same time, the Clean Air Act is a blunt instrument with which to regulate GHG 
emissions from power plants. The tools available to the EPA under the Clean Air Act to regulate 
GHGs do not provide a great fit for dealing with climate change; the regulation of GHGs would 
be better addressed through comprehensive energy and climate legislation, given the broad and 
disparate impacts on the economy and the ability through the legislative process to craft a 
solution that addresses the disparate impacts. Coal producing states like West Virginia will be 
especially hard hit, and the EPA lacks the statutory authority and financial resources to help the 
disproportionately impacted regions to attract new investments, or diversify their economy to 
minimize the economic and social impacts of the decline in demand for coal. In contrast, the 
comprehensive legislation passed by the U.S. House of Representatives in June 2009, while 
flawed in many respects, would have provided resources to address the disproportionate impacts 
felt across the country. For example, that legislation would have increased funding for the 
Energy Worker Training Program, which was created as part of the 2007 energy bill. Workers 
displaced due to new emission regulations would have been entitled to 156 weeks of income 
supplement (70 percent of their average weekly wages), 80 percent of their monthly health-care 
premium, up to $1,500 for job-search assistance, and up to $1,500 for moving assistance. Grants 
were authorized for colleges and universities to develop programs of study that prepare students 
for careers in renewable energy and energy efficiency. 

In many respects, the EPA’s actions in regulating GHGs from new and existing power 
plants are a result of the failure of the legislative branch to develop any comprehensive strategy 
for addressing climate change. We are therefore left with the tools available under the Clean Air 
Act. There is no question that the EPA has the legal authority to regulate GHGs as a pollutant 
under the Clean Air Act, following the decision of the U.S. Supreme Court in Massachusetts v. 
EPA (2007) and the subsequent endangerment finding by the EPA in 2009. The proposed rules 
under 1 1 1(b) for new power plants and under 111(d) for existing power plants are the result of 
actions EPA was required to take under the Clean Air Act after Massachusetts v. EPA. 

The practical effect of the proposed rules under 1 1 1(b) may preclude the construction of a 
new coal plant in the U.S., given that the target emission rates for coal-fired plants can be 
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achieved only with carbon capture and sequestration (CCS), which is a very costly process. The 
unlikelihood of new coal plant construction in the future has serious implications for the coal- 
producing regions of the country, including West Virginia. The future domestic demand for coal, 
simply stated, is being curtailed, thereby leading to the push for new coal export terminals on the 
coasts to serve foreign markets for U.S. coal. There is a legitimate question as to whether CCS 
technology is commercially available, and whether it is lawful for the EPA to effectively 
preclude a particular electric generation technology (i.e., coal) on the basis of an abatement 
technology that may not yet be readily deployable (or, alternatively, that is so expensive as to 
render coal uncompetitive with other fuels). The Kemper County Energy Facility in Mississippi, 
cited by the EPA as evidence that CCS is commercially available, has been plagued by cost over- 
runs and schedule delays. Another project cited by EPA, the Boundary Dam project owned by 
Sask Power in Canada, captures 90% of its CO 2 emissions, but has the unusual feature of having 
opportunities for enhanced oil recovery located nearby. 

At the same time, it is not clear that the EPA proposed rule under 111(b) is the major 
deterrent for new coal plants in the U.S. If industry and EPA estimates of the regulatory impact 
of the proposed rule are true, no new coal-fired plants would have been built anyway, given the 
significant cost advantage that natural gas has over coal, both currently and based on long-term 
projections. The experience of the Longview plant north of Morgantown — ^the cleanest and most 
efficient coal plant at the time it was built — demonstrates the challenges of coal plants competing 
against natural gas-fired generation in the wholesale power markets. Cheap natural gas has 
driven down wholesale power prices to the extent that, while the Longview plant may still be 
competitive in the wholesale power markets, the margins it makes on each sale are so low as to 
threaten its financial viability. 

Impact of EPA Carbon Regulations on Energy Production 

Coal fired power plants generated 39% of U.S. electricity in 2013, down from over 50% 
in 2005.^ West Virginia generated approximately 96% of its electricity from 16 major coal fired 
power plants in 2012, with the remaining 4% coming (largely) from hydropower and wind.^ 
Across the U.S., over 60 gigawatts of coal fired power plant capacity is scheduled to retire by 
2016.“' In West Virginia, 6 of the 16 coal plants operating in 2012, representing approximately 
17% of the state’s generating capacity, have either deactivated or are scheduled to deactivate by 
2015.^ At the time of deactivation, those plants will be on average over 60 years old. The 
national trend away from coal fired generation, and production declines in the Appalachian coal 

^ In 2013, coal provided 39% of U.S, electric generation, natural gas 27%, nuclear 19%, hydropower 7%, other 
renewable 6%, petroleum 1%, other gases <1%. Frequently Asked Questions, What is U.S. Electricity Generation 
by Fuel Source?, U.S. Energy Information Ad.ministration . 
http://www.eia. gov /tools/faqs/faq.cfm?id^427&t=3 

' State Electricity Profiles, West Virginia Electricity Profile 2012, U.S. ENERGY INFORMATION 
ADMI.MSTRATION, http;//www.eia.gov/etectricity/state/westvirginia. 

AEO2014 Projects more Coal-Fired Power Plant Retirements by 2016 than have been Scheduled, U.S. Energy 
Information Administration, Feb. 14, 2014, http;//www,eia.gov/todayinenergy/detail.cfm?id=15031. 

^ Center Discussion Paper, supra note 1 at 4. 
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mining industry over the long-term, suggest that the broader socio-economic challenge for coal 
producing states is to prepare for a future that is less dependent upon coal — irrespective of the 
impact of more stringent environmental regulation. And while coal mining will continue to be an 
important part of West Virginia’s economy for the foreseeable future, the state must look for 
additional drivers of economic development to mitigate the impacts of the decades-long decline 
in the coal industry. Efforts such as the Shaping Our Appalachian Region (SOAR) initiative that 
are underway in Kentucky provide a model for the kind of discussions and leadership from all 
levels of government that are needed to mitigate the long-term impacts of declining coal 
production and its associated socio-economic impacts in West Virginia. 

West Virginia is a leading energy state that is uniquely positioned to mitigate the impacts 
flowing from the proposed Clean Power Plan and stimulate new economic opportunity 
throughout the state. The EPA’s use of “building blocks" to calculate the Best System of 
Emissions Reduction (BSER) in each state as part of its 1 1 1(d) rulemaking process provides a 
roadmap of the tools available to each state to achieve compliance with the Clean Power Plan. 
As a practical matter, the process should stimulate comprehensive energy planning in West 
Virginia, and the cooperation across state agencies — the Public Service Commission (PSC) and 
the Division of Energy, along with the traditional environmental regulator in the state, the 
Department of Environmental Protection — to develop a cost-effective strategy for West Virginia 
to achieve compliance with the proposed rule. In developing this strategy, West Virginia is in an 
excellent position to adopt an “all of the above” approach to our energy future. 

In addition to its coal resources. West Virginia sits atop abundant natural gas resources in 
the Marcellus shale, has significant renewable energy and biomass potential, and virtually 
untapped energy efficiency resources. Despite the significant challenges facing West Virginia, 
the Clean Power Plan provides a framework through which West Virginia can align its energy 
policies to meet the required carbon emission reductions. The proposed rule offers flexibility for 
developing state plan frameworks that allow states to, for instance, coordinate with neighboring 
states in order to maximize cost-effective emission reduction opportunities, and incorporate other 
strategies in order to achieve important public policy goals. Taking advantage of these 
opportunities will stimulate new economic activity in regions of the state hit hard by declining 
coal production and ensure that its utilities are making investments that provide consumers clean, 
reliable, and reasonably priced electricity. 

Impact of EPA Carbon Regulations on Electricity Generation and Cost 

Utilities in West Virginia historically have not been required to prepare integrated 
resource plans (IRPs). This process, adopted in the vast majority of states, requires rigorous 
analysis of the various resource options available for utilities to meet the energy demands of their 
customers, and requires that supply-side and demand-side options be considered side-by-side, on 
a consistent and integrated approach. With the passage of a statute in the 2013 West Virginia 
legislative session requiring integrated resource planning,^ the utilities in the state will soon be 


^ HB 2803, codified at §24-2-19 of the West Virginia Code. 
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undertaking a more thorough energy planning process. In the short-term, however, the state is 
not well-positioned to cope with the consequences of the Clean Power Plan. 

West Virginia’s rate-regulated utilities have increased their dependence on coal-fired 
generation, by acquiring coal-fired generating facilities from affiliated companies during the past 
few years. Specifically, the West Virginia PSC has approved three transfers of coal-fired electric 
generating units into the regulated rate base in West Virginia (FirstEnergy’s transfer of 80% of 
the Harrison generating plant to its regulated utility operating companies, AEP’s transfer of the 
Amos Power Plant to its Appalachian Power affiliate, and AEP’s transfer of a 50% interest in the 
Mitchell plant to its Wheeling Power affiliate). As a result of these investments. West Virginia 
ratepayers will likely bear higher compliance costs under the proposed Clean Power Plan, given 
the inability to avoid the costs of owning these plants while at the same time bearing the 
increased costs of pursuing opportunities under the third and fourth building blocks of the Clean 
Power Plan (i.e., renewable energy and energy efficiency). In other words, when these power 
plants are “out of the market” in the competitive wholesale markets due to low wholesale power 
prices, any excess generating capacity freed up as a result of Clean Power Plan compliance 
strategies to expand energy efficiency programs and renewable energy resources will not likely 
produce wholesale revenues sufficient to offset the cost of ownership borne by ratepayers. 

Developing a compliance strategy for the Clean Power Plan will require drawing upon all 
of West Virginia’s energy resources, including natural gas, renewable energy, and energy 
efficiency, as discussed below. A comprehensive energy plan should build upon the state’s coal 
resources — ^through co-firing natural gas with coal, building new natural gas combined cycle 
(NGCC) and combined heat and power (CHP, or cogeneration) capacity, for example — ^while 
stimulating investments in energy efficiency that will help West Virginians manage their energy 
costs and reduce CO 2 emissions. 

Natural Gas 

The Clean Power Plan recognizes the emission benefits of natural gas relative to coal. 
West Virginia has significant natural gas resources in the Marcellus Shale. Developing West 
Virginia’s natural gas resources and investing in natural gas-based electricity generation will 
help the state comply with the Clean Power plan and grow the state’s energy economy. Natural 
gas prices have declined dramatically in recent years due to technological breakthroughs that 
have unleashed unprecedented development of the nation’s vast shale gas resources. The 
Marcellus Shale is one of the most prolific shale plays in the country and accounts for nearly 
40% of total U.S. shale gas production. Pennsylvania and West Virginia are the largest producers 
of Marcellus Shale natural gas, and West Virginia has enormous opportunity to capitalize on 
expanded use of its natural gas resources. The construction of new NGCC plants, co-firing 
existing coal plants with natural gas, and building new CHP facilities would stimulate demand 
for West Virginia-produced natural gas, deliver consumers low-cost natural gas-fired electric 
generation, and provide emission-reduction benefits under the Clean Power Plan. 
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While recent acquisitions by West Virginia utilities may represent a step backward for 
reducing the state’s CO 2 emission intensity, natural gas fired generation can play an important 
role going forward. One NGCC plant — the Moundsville station — is anticipated to go into service 
in West Virginia as early as 2018 and would provide 525 MW of high-efficiency natural gas 
generation capacity. This additional capacity would stimulate additional demand for West 
Virginia natural gas, provide much needed resource diversity, and reduce the emission intensity 
of the state’s power sector. 

Other high efficiency uses of natural gas include CHP facilities, which currently provide 
82,000 MW of generating capacity at over 3,700 industrial and commercial facilities across the 
country. In addition to providing on-site generation for large customers, CHP facilities achieve 
substantial improvement in energy efficiency by using the waste heat that would otherwise be 
released to the atmosphere to heat and cool buildings or to meet thermal needs of industrial 
processes. CHP installations can use a variety of fuels, but natural gas is the most common and 
accounts for 72% of installed CHP capacity. 

West Virginia currently has 382 MW of installed CHP capacity and has significant 
potential for future growth. The American Council for an Energy Efficient Economy (ACEEE) 
estimates approximately 1,700 MW of remaining technical potential for CHP in West Virginia 
and that 588 MW of that is economically viable if utilities in the state are provided additional 
incentives. (Without those incentives, ACEEE estimates that only 71 MW of additional CHP 
capacity is economically viable in West Virginia.) Facilitating the addition of new CHP capacity 
improves grid reliability, provides numerous economic benefits, stimulates demand for West 
Virginia-produced natural gas, and reduces the emission intensity of the state’s power sector. 

Renewable Energy 

The Clean Power Plan recognizes the importance of renewable energy resources in 
reducing GHG emissions. Non-hydropower renewables — namely wind and solar — grew by 
nearly 300% nationally between 2005 and 2013 and have enormous potential for future growth. 
In EPA’s calculation of BSER for West Virginia, it estimates that non-hydro renewable energy 
can produce 14% of West Virginia’s total generation by 2030, contributing over 60% of the 
state’s emission reduction goal. West Virginia generated approximately 4% of total electricity 
produced in the state from wind and hydropower in 2012, but has significant potential for new 
wind, solar, and biomass, and possibly some additional hydropower development by retrofitting 
existing locks and dams with turbine generators. Wind power currently accounts for 
approximately 2% of West Virginia’s total generation and the Clean Power Plan proposes to 
count existing wind (and solar) energy toward compliance with a state’s emission reduction 
goals. The Clean Power Plan proposes to allow states to take credit for renewable energy projects 
built either within their own state, or out of state, so long as those projects are built in response to 
a renewable energy policy in the state taking credit for that project. Developing West Virginia’s 
renewable energy resources will contribute to the state’s ability to comply with the Clean Power 
Plan, diversify the state’s energy portfolio, grow the state economy, and create new jobs. 
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A study conducted by the Union of Concerned Scientists (UCS) concluded that the Clean 
Power Plan underestimates the potential for renewable energy to reduce power sector emissions 
on a national level, but that EPA projections for renewable growth within West Virginia may be 
higher than what is likely economically achievable by 20307 Adopting the analysis conducted by 
UCS in the case of West Virginia, the Compliance Scenario presented in the Center Discussion 
Paper assumes that non-hydropower renewables grow to achieve 7% of West Virginia’s total 
generation by 2030— half of the EPA goal — comprising 410 MW of new solar capacity and 2106 
MW of new wind capacity by 2030.* 

Energy Efficiency 

Coal has long been the state’s near-exclusive source of electricity and historically. West 
Virginia’s coal plants have provided West Virginia consumers some of the lowest electricity 
rates in the country. While our rates may be low, however. West Virginia is among the top ten 
states in the country with the highest residential electricity expenditures as a percent of median 
income; and it has the highest residential energy consumption per household among the thirteen 
Appalachian states.^ In other states, energy efficiency programs offer consumers the tools to 
manage their energy bills, regardless of their utility rates. The energy efficiency programs 
currently offered by the FirstEnergy and American Electric Power subsidiaries operating in West 
Virginia, however, are minimal, compared to the programs offered by these same companies’ 
subsidiaries in surrounding states. West Virginia’s utilities can do much better with respect to 
energy efficiency. 

Energy efficiency is a low-risk, low-cost energy resource that provides direct savings to 
consumers, encourages investment across other sectors of the economy, displaces the need for 
costly investments in new energy supply infrastructure, creates new employment opportunities, 
and reduces emissions of CO 2 and other harmful pollutants. States are increasingly recognizing 
the value of energy efficiency as an energy resource and adopting policies to facilitate its 
deployment. In 2013, eight of the top 10 states identified by ACEEE in its 2013 State Energy 
Efficiency Scorecard had adopted binding energy efficiency resource standards. West Virginia 
does not have an energy efficiency resource standard and ranked #46 in the Scorecard. 

West Virginia utilities currently offer consumers very few energy efficiency programs 
compared to those offered by the same utilities operating in other states. For instance, in 2009, 
the West Virginia PSC approved the FirstEnergy subsidiaries’ plan to achieve a cumulative 


’ Strengthening the EPA’s Clean Power Plan, UNION OF CONCERNED SCIENTISTS (Oct. 2014) available at 
http://www.ucsusa.org/sites/default/files/attach/2014/I0/Strengthening-the-EPA-Clcan-Power-Plan.pdf. 

• Center Discussion Paper, supra note 1 at 6. 

’Mata. 

E.g., FirstEnergy subsidiaries Metropolitan Edison Co., Pennsylvania Electric Co., Pennsylvania Power Co., and 
West Penn Power achieved over 4% cumulative energy efficiency savings in their Pennsylvania service territories 
over a 5 year period running from June 2009 to May 2014 pursuant to Pennsylvania’s Act 129. See FirstEnergy 
Corp, Pennsylvania Tariffs, 

https://www.firstenergycorp.com/customer_choice/pennsylvania/pennsylvania_tariffs.html. 
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energy efficiency savings of 0.5% over five years, or 0.1% per year. FirstEnergy subsidiaries in 
neighboring Pennsylvania are achieving much higher levels of savings, at 1% per year. 

The Clean Power Plan recognizes the potential for energy efficiency to provide 
significant GHG emission reductions from the power sector. As applied to West Virginia, the 
BSER assumes West Virginia can avoid 10.71% of in-state electricity consumption by 2030 
through energy efficiency. Under this scenario, energy efficiency would contribute 17% of the 
state’s emission reduction goal. Based on energy efficiency savings that utilities operating in 
West Virginia are achieving in surrounding states, in conjunction with estimates provided by 
ACEEE, the Compliance Scenario presented in the Center Discussion Paper assumes that West 
Virginia’s could achieve cost-effective energy efficiency savings of up to 18% by 2030. Tapping 
into West Virginia’s vast energy efficiency potential will be central to West Virginia’s ability to 
meet the proposed emission reduction targets, provide West Virginia residents and businesses 
more control over their energy consumption, will lower their electric bills, and will make West 
Virginia a more attractive state for business to locate. 

Conclusion 

Achieving compliance with the Clean Power Plan would present significant challenges 
for West Virginia. Given the state’s heavy reliance on coal-fired electric generation and the 
portion of the state’s economy that depends on the coal extraction industry. West Virginia may 
bear a heavy burden associated with implementation of the Clean Power Plan, depending upon 
the extent to which the flexibility allowed under the Clean Power Plan is exercised. In order to 
minimize the impact of the proposed rule on the state, policymakers will need to take advantage 
of that flexibility to shape a strategy for West Virginia that reflects its unique circumstances and 
leverages its strengths. West Virginia is fortunate in that it has tremendous energy resources in 
addition to coal, and these other resources— including natural gas, renewable energy (wind, 
solar, hydropower), and energy efficiency — ^are relatively untapped. Developing a compliance 
strategy for the Clean Power Plan will require tapping into these other energy resources and 
crafting a comprehensive energy plan that will build upon the state’s coal resources — ^through 
co-firing natural gas with coal, for example — while stimulating investments in energy efficiency 
that will help West Virginians manage their energy costs in addition to reducing COj emissions. 
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Senator Capito. Thank you very much. And, boy, they did look 
good last night, didn’t they? 

Our final witness is Charles Farmer who is president of Rouster 
Rope, Wire and Rigging, a small business here in Raleigh County. 
Welcome, Mr. Farmer. 

The process is basically a 5-minute synopsis of your testimony, 
and then we’re going to move to the question portion. Welcome. 

STATEMENT OF CHUCK FARMER, PRESIDENT, ROUSTER WIRE, 
ROPE AND RIGGING 

Mr. Farmer. Thank you. Senator Capito, Representative Jenkins 
and panel. Thank you for having me here. 

I hope I represent our State very well, but especially the south- 
ern part of West Virginia. Twenty years ago, I got into the rigging 
business for the logging industry. We saw them leave because of 
regulation insurance. We are not tied completely to the mining in- 
dustry. But a devastating amount of loss of work has happened 
here. 

The EPA MATS 111 regulations have an effect on small busi- 
nesses which you generally don’t see. We had over 170, 80 mines 
a year ago. Now we’re down to 70, 80. We’ve lost a lot of revenue 
in our counties for road building particularly. I don’t know how 
many of you have been between here and Kentucky, in Raleigh, 
Wyoming, McDowell, Mingo Counties and seen the absolute devas- 
tation of the economies and loss of business. 

The EPA is making good headway, which we support, for clean 
air and the environment. In a regional timeframe, that would be 
good. But as they press harder and harder to adapt to stricter and 
stricter regulations, we see people leaving here, and a work force 
they are going to be very hard pressed to replace. 

Our good customers, such as AEP, the United Mine Workers, and 
their workers and the mines here, have lost more than what we 
will. We’ve seen their plants — Clinch River, Glen Lyn, Kanawha 
River, Sporn. The regulations are pushing people out of work and 
leaving this industry. Our revenues are killing us. 

My business is going down instead of going up in this wonderful 
economy that we have. I’m a petroleum engineer from West Vir- 
ginia University. I’ve lived all over the world. I came back to West 
Virginia to make a difference in this community and to employ peo- 
ple in this town to try to make a difference and diversify our econ- 
omy away from the extractive industries. 

Again, I’ll go back to the southern part of West Virginia. I don’t 
know how many of you travel down there. But that’s some of the 
steepest, roughest, uninhabitable terrain to build businesses, 
plants. Without removing the mountaintops, there is really no 
place to put people up out of the flood zone, not even to put the 
businesses here. 

The infrastructure to get there — piping, water, electricity is ex- 
tremely expensive to build that infrastructure here, which we sup- 
port. The line transmission work, the gas and pipelines. But we 
continue to see interference. The delays and delays and delays of 
the projects, and the target moves and moves and moves, and the 
timeframe gets shorter. Our customers do not benefit from such 
haste to prove to the world — ^America is showing the way. 
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We had friends come back from China here in the past month 
in the coal industry. And they can tell you in their coal industry, 
they are running zero scrubbers on their plants. And we think this 
is an unfair advantage to the people whose economies are growing 
and ours are shrinking. It goes to all industries. 

Now, 20 years ago, we had great hope for this place. But we see 
our customers moving down — Caterpillar left here this past year 
with 120 jobs in the mining equipment business. Our miners have 
had to become workers in the salt mines in Louisiana, and else- 
where. There is no work for them. 

I hope that you will remember that the terrain here is not very 
conducive to building large plants and building new towns that are 
not actually in an area of danger from the environment that we 
continue to face. 

When we got into the mining industry, there were so many tons 
of mines built. And through market forces and speculation, a lot of 
the mining grew. And like in the oil and gas industry now, our gas 
industry down here is going to be faced with regulations with the 
escape of methane. And I have drilled many wells. 

When you get into productive gas well drilling, it’s inevitable to 
get the gas away from the rig. It’s a very dangerous situation. At 
some point in time, we feel like through these regulations, they’re 

f oing to drive what is now a very expensive proposition — it takes 
5 million to $6 million to drill one of these Utic^Marcellus wells. 
We can only imagine what the regulations are going to do to the 
gas drilling in Southern West Virginia. Our recounts are already 
in half We are already seeing people going bankrupt and leaving 
the business because of market forces. But regulations are going to 
put a lot more pressure on them. 

Again, we’ve seen our customers, such as this panel, spend bil- 
lions of dollars to upgrade only to have the target moved again. 
The compliance efforts of these people have been Herculean. We 
applaud their efforts because we know the power companies are 
dedicated to finding a way to produce energy without coal. Without 
coal, I don’t think our southern part of the State can survive in any 
way shape, form or fashion. 

My contemporaries I work with do not think the Federal Govern- 
ment has any interest in the viability of this industry in the Appa- 
lachian basin. We feel like we’re being put upon in an unfair com- 
petition against the world who does not adhere to what we’re try- 
ing to do. We feel like their efforts — the Federal Government ef- 
forts should be to work with those people overseas to get some kind 
of equal playing field. 

We’re not asking for subsidies. Our company will diversify and 
continue to adapt. But to adapt is becoming an extremely difficult 
situation for Rouster Wire, Rope and Rigging. If a company here 
in town is spending $10,000 a month on energy and we get a 26 
percent increase in energy, you’re looking at one or two more em- 
ployees that I could be putting to work. Take all the tax — I mean, 
off the dole and actually be constructive citizens of Southern West 
Virginia. 

As we see our OEMs, our original equipment manufacturers, 
slow down — we’re not talking about 4, 5, 10 jobs at Rouster Wire, 
Rope and Rigging. We’re talking about hundreds of jobs from the 
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ground to the top, to the finished product, to when that machinery 
goes into production. It’s going to hurt our southern part of West 
Virginia worse than anything. 

We do want a clean environment. Being fathers and grandfathers 
of children here, we definitely want a clean environment. We need 
consistent, long-term goals that don’t crush our economy here in 
Southern West Virginia. 

Thank you very much. 

[The prepared statement of Mr. Farmer follows:] 
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Written Statement of Charles "Chuck" Farmer 
Owner and President 
Rouster Wire, Rope, and Rigging 

Before the U.S. Senate Environment and Public Works Committee 
Field Hearing 
Beckley, WV 
March 23, 2015 

Impacts of U.S. EPA's Clean Power Plan on Small Business 

Senator Capito, Representative Jenkins - Thank you for inviting me here 
today to speak about the devastating effects EPA's MATS and 111(d) regulations 
have had and will have on small business in West Virginia. You will hear 
supporters of EPA's regulations talk about the minimal impact these regulations 
will have on business. They will tell you that EPA Is not responsible for the air of 
uncertainty that stifles investment and drives the downturn of the coal industry. 
They will tell you that businesses down here will simply just "adapt." I am here to 
tell you, as a small business owner, engineer, and West Virginian, that those 
statements could not be further from reality, or the truth. If you take the time to 
look around Southern West Virginia, you can see, first-hand, the impact these 
regulations are having on our communities. The closed shops, unemployed 
miners, and stagnant economic growth aren't just statistics - they are people. 
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I started Rouster Wire, Rope, and Rigging over 20 years ago with the goal of 
producing the most reliable and affordable wire, rope, and rigging for mineral 
extraction industries. My business provides the mining industry with safety slings 
for operations across the country. From Wyoming to West Virginia, we 
manufacture and repair the equipment that literally moves mountains to make 
sure Americans have affordable and reliable electricity. These tow slings are 
crafted by skilled laborers and generate substantial revenue for the company. 
Unfortunately, I have had to move cautiously with any new hiring or investments 
in production material because I am concerned about the impact EPA's 
regulations will have on the coal industry, my business, and my community. 

When I got in to the mining equipment industry, business was good. In 
1998, the coal industry produced over 180 million short tons of coal and I had to 
increase hiring to meet production demands. Today, total coal production in West 
Virginia has decreased to under 117 million short tons per year. Each year, as coal 
production decreases, I have to plan for the future and decided if I want to invest 
or save to avoid shutting down. 

Anyone who has worked in the energy industry knows that everyone - from 
large corporations to small businesses - rely on credit to purchase expensive 
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machinery. In order to make these investments, small businesses need certainty 
that EPA will not close their doors, or close the doors of their customers. Many of 
my customers have had to cut hours, freeze hiring, or lay-off employees 
altogether. 

era's standards for new and existing coal-fired power plants expect 
electrical generating units to invest millions of dollars into updating their plants 
with unproven technology. These plants have no guarantee that EPA will not 
simply render their new technology "out of compliance" five years down the road. 
Power companies will be forced to pass these costs on to the consumer. 

As an owner of a small manufacturing shop, I operate on margins where a 
crippling increase in energy bills would likely force layoffs or even shut us down. 
My business is already feeling the effects of EPA's Mercury Air Toxics Standards 
rule, and will certainly feel the brunt of 111(d). For example, say the monthly 
electric bill for Rouster Wire, Rope, and Rigging is $10,000. A projected 26% 
increase in electricity costs would add $2,600 to my electricity bill per month. 

That is $31,200 a year - A salary. How will I adapt? Will I sell more equipment? I 
won’t be able - demand for mining equipment will decrease as decreased 
demand for coal shuts down mining operations. Further, my customers will feel 
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the same rising electricity bills and won't be able to afford new equipment or 
repairs. I will be forced to lay off employees or close my doors after over 20 years 
of production. 

Not only am I an engineer, but I have run a successful business for over 20 
years; EPA academics regulating from behind a desk haven't. I grew up in 
Southern West Virginia, started my business in Southern West Virginia, and raised 
my family in Southern West Virginia. I want to stay in Southern West Virginia. EPA 
going forward with these regulations will force the entire coal industry out of 
business, and with it will go all of Southern West Virginia. 
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Senator Capito. Thank you, Mr. Farmer. 

Thank all of you. 

We’re now going to move to the question portion. I am going to 
start — there’s lots to talk about here. 

I want to start with Mr. Patton. I want to talk about the reli- 
ability issue because coal is our baseload fuel in this country. And 
if we don’t have the baseload, then we can’t peak when it’s really 
cold or it’s really hot or where there’s an outage or there’s a flood 
or there’s something that’s happened in another region of the coun- 
try that — or the region that is hampering our ability to get power. 

And coal certainly is that baseload. It’s secure. I read in your tes- 
timony where you can store it right on the facility. You don’t have 
to look for it to come in maybe through a disrupted pipeline or 
something like that, or whether the sun is shining or the wind is 
blowing. It’s there. Coal is there. It’s solid. 

Let’s go back to the polar vortex of last year. I understand at 
AEP there were — that you were peaking at maximum capacity. If 
that were to happen in, say, 2 or 3 years from now when you’ve 
taken your coal plants down, it could have a real effect on the reli- 
ability of our power generation. Could you speak to that issue? 

Mr. Patton. Yes. Thank you. Senator. 

So first of all, just one point of clarification to comments that 
were made previously about Appalachian Power Company. And it 
is related to your question. 

Appalachian Power Company transferring coal plants to serve its 
customers in West Virginia. Yes, we did. I’m very proud of transfer- 
ring those plants. Because those plants were the cheapest options 
for our customers. 

It’s important to understand in this conversation around natural 
gas — and natural gas is a rich, abundant resource. And it is the 
fuel — it is affordable fuel. It is. The price and availability of that 
fuel is indisputable. 

The reality though is that if you have a coal plant and it is a 
coal plant that meets current EPA standards, that coal plant is 
very competitive with natural gas. Because coal on an MMBTU 
basis is still a cheaper fuel than natural gas. 

The difference is the capital cost associated with building a new 
coal plant with all the environmental requirements versus the cost 
of building a new gas plant. 

So the coal plants that Appalachian Power Company has trans- 
ferred to serve its customers in West Virginia — or have been trans- 
ferred because we believe that — to your question — that those plants 
are both reliable and they are affordable and the best option for 
our customers. 

To that end, last year the polar vortex, which received a lot of 
attention — at Appalachian Power Company, we set an all-time 
peak. But what is not known for most people is this winter it did 
not get the attention of the polar vortex, but we broke last year’s 
record. This February was actually colder than last year. Both last 
year and this year, every plant that Appalachian Power Company 
has — every coal plant was running — was up and operating. 

The Glen Lyn plant, which will not be here next year. The 
Kanawha River plant, which will not be here next year. The Sporn 
plant, which will not be here next year. Cameron, which will not 



106 


be here next year. All of these plants were running. I’m sorry. Not 
Cameron. But all of the APCO plants were running this year, and 
they will not be available next year or in the near future until we 
can build additional capacity. 

The PJM, which is the governing body, tells us that they’re at 
sufficient capacity. If there is sufficient capacity, why would we 
have to run every one of our units whenever we get into these peak 
conditions? 

Senator Capito. I think that’s a real concern certainly where the 
replacement for this power generation could possibly come from. 

Just as a side comment, in your statement you talk about the 
cost of — well, you talked about it a little bit here — building a new 
coal-fired power plant, building a new natural gas plant. Well, it’s 
not like these things can occur overnight either. What’s the length 
of time — let’s say you were going to — decided to build a natural gas 
plant in the Wheeling area. How long would that take — just real 
quick — expensive-wise and — a 10-year project? 

Mr. Patton. No. Once you get permits, I would say you could 
build one in probably — it’s probably about a 3-year process. 

Senator Capito. Once you get permits? 

Mr. Patton. Once you get permits. 

Senator Capito. What’s the time for the permit? 

Mr. Patton. Well, when I say 3 years — 3 to 4 years, you can get 
permitted and build a natural gas plant. 

Senator Capito. What is the approximate cost of something like 
that? 

Mr. Patton. A natural gas plant — to give you a common bench- 
mark, a thousand megawatt gas plant would be about $1.3 billion. 

Senator Capito. Mr. Trisko, let’s talk about the EPA’s legal au- 
thority that sort of came through everybody’s testimony. You know 
that there’s four building blocks. And for those of you in the audi- 
ence, that’s what the Clean Power Plan is based on, EPA’s four 
building blocks. But building block one seems to fit within the 
EPA’s traditional authority to regulate emissions at the source. 

But is there any legal basis for EPA to regulate natural gas dis- 
patch requirements? 

What that means is, in this Clean Power Plan, they’re saying — 
the way I understand it, the natural gas plant has to dispatch at 
70 percent. Is that your understanding? 

Mr. Trisko. That’s what the rule proposes. 

Senator Capito. And presently they’re dispatching at, what, 51 
percent or something like that? 

Mr. Trisko. Yes. 

Senator Capito. So do you think there is legal basis for the dis- 
patch for the Renewable Portfolio Standard, or to order reductions 
in energy demand on customers? 

Mr. Trisko. Senator, those are all very good questions. Let me 
start at the top. Building block No. 1, the 6 percent efficiency im- 
provement for coal plants. Even the author of the study that EPA 
relied upon for that 6 percent efficiency improvement has dis- 
claimed the study for purposes of EPA’s application of the study 
findings to this rule. Six percent has been roundly denounced in 
the comments EPA has received as being unachievable. The figures 
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I hear most commonly are in the order of 1 to 2 percent. It’s real- 
istic estimates. 

Now, that would he an inside-the-fence reduction. That is what 
the UMWA urged EPA in a number of meetings that we held with 
the agency prior to the proposal of the rule. We said figure out 
what you can get from existing plants inside the fence. Send the 
engineers in, hoots on the ground. Consistent with what EPA is re- 
quired in its new source. Backed Guidance, by the way. And that 
went through an EPA stakeholder process for over a year. The 
agency chose to go far beyond the inside-the-fence approach. 

Now, it starts with the natural gas dispatch requirement. To the 
extent that a coal-based facility has an existing gas combined cycle 
facility located within its fence line, then I would say arguably EPA 
has authority under Section 111(d). 

But to the extent that another utility in another part of the State 
happens to have an existing natural gas combined cycle unit, then 
I don’t see 111(d) as providing the authority for EPA to require 
that redispatch requirement. 

Now, Senator, a key phrase in Section 111(d) is a standard of 
performance. Now, this is classic throughout the Clean Air Act, a 
standard of performance. I am at a loss to find within the penum- 
bras of previous EPA regulation regarding existing source perform- 
ance standards or new source performance standards requirements 
related to increased residential energy efficiency. 

I am at a loss to find authority linking 111(d) to renewable en- 
ergy standard requirements. There’s good reason for that. Because 
under our Eederal system. Congress has seen fit to allow the States 
to determine based upon their own individual social, economic, po- 
litical characteristics the extent to which they would pursue energy 
efficiency programs or renewable energy standards. 

As noted. West Virginia had its own renewable energy standard 
on the books for a period of time and just recently chose to repeal 
that standard. Other States similarly have moved in the direction 
of revising their renewable energy standards. Quite a number of 
States have chosen not to adopt them. This is an effort by U.S. 
EPA, in effect, to require those States that have chosen for their 
own reason not to pursue renewable energy standards to impose 
them under the rubric of Section 111(d). 

I don’t find the statutory authority for it. And I’m hopeful that 
the D.C. Circuit will likewise be doubtful of it, and ultimately the 
Supreme Court will affirm. 

Senator Capito. Thank you. 

Mr. Earmer, thank you for coming. Thank you for investing in 
West Virginia as a West Virginian. I think one of the most frus- 
trating things for me is just the seeming inability for the EPA to 
actually look at what the economic impacts, you know, in regions 
has been. I just think that they have by the fact — as we shared, 
they haven’t come and listened to us. They don’t know about the 
thousands of miners that have already lost their jobs. Certainly, in 
Eastern Kentucky where Hal Rogers represents, they’ve had thou- 
sands of jobs lost there. And in Southern West Virginia, again, 
thousands of jobs. 

Could you just — and you alluded to this in your statement. But 
I really would like to get on the record what your employees — how 
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do they feel about knowing that they’re on pins and needles as to 
whether they’re going to have a job when they know that policies 
emanating from the President and the executive branch are really 
not listening to them, not seeming to even care, about what a par- 
ticular region of this Country and how devastating policies that — 
as you said, tight timelines, unachievable deadlines. I mean, this 
has got to be a daily conversation in your building — buildings. 

Mr. Farmer. Senator, I appreciate the opportunity to be here 
again. I again apologize for being late. 30 minutes before I was 
here, I looked like a coal miner. When Hampton called me, I had 
to rush and get a shower. 

Our guys — we have a great, and have had a great work force 
here in Southern West Virginia that’s provided energy and timber 
for our war efforts. I think that one common thread that runs 
through the conversation from the aggregate companies to the 
pipelining companies to transmission distribution and power gen- 
eration, people are worried about the world situation here in this 
little part of Southern West Virginia. How would we prepare our- 
selves for a war to generate power and make steel, very energy 
consumptive, extractive base industries? We’re the people that pick 
this stuff up. We’re the people that get this off — materials on the 
cranes to pick these things up, to tie them down, to move them 
across our roads. 

Our workers. Senator, are extremely worried of my ability to con- 
tinue to provide jobs here in West Virginia which continue to 
shrink and contract. I don’t think the world knows that much 
about our area down here and how rough it is. It’s not — 80 percent 
of the land south of Charleston is owned by large land-holding com- 
panies and coal companies and trusts. Eighty percent of the land 
north of Charleston is more held by private people. 

There’s no opportunity for my workers to turn and go across 
town and get a job for $13, $14 an hour. Our average salaries are 
$20, $25 an hour. Our bosses with no education make $65,000, 
$70,000 a year. These jobs are not here. The regulations that we 
see — we’re intimately associated with the power generation, trans- 
mission, distribution business. 

If I recall right, Mr. Patton, when you-all built the 765 KV line 
from Oceana to Jackson’s Farm, Virginia — from the time of concep- 
tion to the time of first caisson was drilled, it was like 10 years. 
I don’t know if that’s a fact or not. 

Mr. Patton. More like 14. 

Mr. Farmer. Fourteen years from time of conception through the 
public comment period to constructing the first yard of gravel. By 
the way, that was our first large rigging job for my company. It 
gave me two more employees. And we thank you. But now, not only 
them, but we’re worried about our gas line, which is what we’re fo- 
cused on this year. 

We don’t think that the regulations and — the permitting and the 
regulations that are going to be forced upon them through the EPA 
are going to allow us to continue — possibly not even be working 
here in 5 years. Thank you. Senator. 

Senator Capito. Thank you. Congressman Jenkins. 

Representative Jenkins. Thank you. Senator. 
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A couple of questions. First, Dr. Richardson, good morning and 
welcome. From your comments, I think I heard you say — and I just 
want to make sure. You think what the EPA has proposed is quote, 
not bold enough? 

You think the EPA should actually be going further on their car- 
bon and their greenhouse gas emission standards? 

Mr. Richardson. That’s right. Thanks for the question. 

If you look at the science of climate change and you look at the 
magnitude of the problem, it really is urgent to bring down our car- 
bon emissions more so than what the proposed regulation would ac- 
complish. 

The analysis that we did at UCS shows that in terms of the re- 
newables building block, that the agency actually underestimated 
the potential nationally for renewables to play a part in what they 
proposed. 

Representative Jenkins. The progressive budget has for the last 
several years contained a provision for a carbon tax. And in the 
language in the progressive budget, it specifically says through the 
imposition of a carbon tax, it will have the ability to impact the 
weather and address significant storm potential. 

Do you agree, one, with the belief that a carbon tax is a good 
mechanism by which to influence change, vis-a-vis electric power 
generation through the use of coal? 

Do you support a carbon tax? 

Mr. Richardson. I would say that in general UCS’s agnostic 
about the particular policy mechanism. But I think that we would 
absolutely agree that a price on carbon is essential. 

I think that one of the most frustrating things for me is to hear 
people talk about how cheap coal is. Because if you look at the 
externalities from the extraction of coal, the transportation of coal, 
the burning of coal, the pollution that it releases when it’s burned, 
the ash that’s left over after it’s burned — it has a huge impact on 
not only on the environment, but public health. And if you were to 
add up all of those extra costs that are not included in the price 
that you pay for your electricity, it would double or triple the price 
of coal-fired electricity. 

So I think that the point of having a price on carbon would abso- 
lutely send a signal that, look, it shouldn’t be free to dump this 
substance into the atmosphere. 

Representative Jenkins. You raised during your comments, 
Williamson, West Virginia and held it out as a community leader 
in addressing health issues. Just in the last couple of weeks 
Williamson Hospital announced that they are going to stop deliv- 
ering babies. No OB services in Williamson, West Virginia. 

How do you look at a resident in Mingo County and an expectant 
mother who historically has gone to the local hospital, readily ac- 
cessible, and faces now the impact of not being able to have a baby 
delivered in their own home community? 

Mr. Richardson. I think that if you — again. I’m from the north- 
ern part of West Virginia. I think that if you look at Southern West 
Virginia as a whole, there’s a whole series of issues that come into 
play when we talk about the economy. 
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The subject of this hearing is just one of those things. Absolutely, 
there is an issue with the availability of health services. And 
healthcare in Southern West Virginia is a huge problem. 

Representative Jenkins. As you tried to hold out Williamson as 
a leader in healthcare, transition or transformation. I’m just trying 
to provide a little reality check that this is a community and a peo- 
ple that are really struggling. 

Mr. Van Nostrand, again, welcome to you. 

Mr. Van Nostrand. Thank you. 

Representative Jenkins. You mentioned in your comments twice 
bipartisan in comparing Kentucky to West Virginia. I think you did 
it in a context of promoting — look what they’re doing in Kentucky, 
bipartisan, bipartisan, twice. 

We’ve got a Democratic Governor in West Virginia. And over- 
whelmingly within the West Virginia legislature, led by Repub- 
licans. Both Republicans and Democrats led the charge, again, 
signed by a Democratic Governor for the repeal of the renewable 
energy portfolio. Wouldn’t you acknowledge that the issues relating 
to our advocacy has been a bipartisan effort in West Virginia? 

Mr. Van Nostrand. Well, certainly we have a split in parties 
and control in West Virginia. I think the point I was making about 
Kentucky was the bipartisan effort to start the conversations, to 
have the issue. You look at the shaping our Appalachian region 
process — it’s going to be another conference in a couple months 
from now — and you’ve got this — a Democratic Governor and Repub- 
lican Congressman who are starting those conversations in Ken- 
tucky and talking about the future. 

I think it’s been effective. I think they’re much further down the 
road of a future. And they don’t have the benefit of Marcellus 
shale. They don’t have the benefit of a great energy resource. We 
should be a better energy State than Kentucky. 

So, yes, I understand — I acknowledge that we have a Democratic 
Governor and legislative control by the House. But we have — I was 
talking about the Federal and State level. Just the fact that you 
can have two U.S. Senators battling for that position, Mitch 
McConnell and Alison Grimes. But the — while that’s going on — in 
a Senate race, you’ve got this action going on between a Democratic 
Governor and Republican Congressman to start those conversa- 
tions. 

That’s my point. We really need to start those conversations in 
West Virginia. 

Representative Jenkins. Are you thinking those conversations 
are not already being had about the future of West Virginia? 

As a former member of the legislature, we talked about 
Marcellus shale. West Virginia was a leader in establishing legisla- 
tive policies relating to how we’re going to, in an appropriate way, 
seize that energy opportunity. We are talking about the south and 
issues relating to the future of Southern West Virginia. So when 
you say I think West Virginia should start — I think you’re not giv- 
ing credit for the kinds of efforts and discussions that are already 
being had. 

Let me ask you — you also pointed a finger at West Virginia relat- 
ing to the suit against the ERA. You and I are both attorneys by 
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education. Never ask a question you don’t know the answer to. Is 
Kentucky one of the States that is suing the EPA? 

Mr. Van Nostrand. Yes, they are. 

Representative Jenkins. I thought they were. 

Mr. Van Nostrand. I don’t deny that’s going on at one level. The 
question is, while you have these positions being taken at one level, 
is there hard work going on behind the scenes to figure out how 
we’re going to make this work for our State? 

That’s happening. 

Representative Jenkins. Chairman Rogers, the chair of the com- 
mittee I serve on, appropriations, is passionate, passionate, and 
you give him credit for SOAR. I too give him credit. But he is as 
articulate and as passionate and as bulldogish as they come in 
fighting the EPA in standing up for coal. 

You can walk and chew gum at the same time. You can talk 
about the future, but you can also be a passionate advocate for 
coal. 

So I’m having a difficult time when you compare Kentucky and 
West Virginia. Kentucky is suing the EPA. Kentucky is representa- 
tive and Congress is fighting the EPA. Kentucky and West Virginia 
in a bipartisan effort are standing up for coal. 

So while you can point to a program or project, I think you can — 
a fair analysis, you can find that West Virginia too is looking to 
the future. 

Mr. Van Nostrand. I guess I would still go back to Governor 
Beshear a few years ago talking about an all-of-the-above energy 
strategy which really looked at, not just coal, but also taking ad- 
vantage of that State’s renewable resources — that State’s energy ef- 
ficiency resources, that kind of leadership going on. And we have 
not had — I mean, the steps our legislature is taking in the last cou- 
ple of years — the last year, we’re moving in an entirely different di- 
rection. 

Representative Jenkins. In a bipartisan effort? 

Mr. Van Nostrand. Not this year. We have a Democratic 

Representative Jenkins. Do you know what the vote in the 
House and Senate 

Mr. Van Nostrand. I testified on the 

Representative Jenkins. Was that not bipartisan? 

Mr. Van Nostrand. Yes, it was. 

Representative Jenkins. Did the Governor sign the repeal of the 
Renewable Portfolio Standard? 

Mr. Van Nostrand. Yes, he did. 

Representative Jenkins. Is he a Democrat? 

Mr. Van Nostrand. Yes, he did. He also signed the bill to wind 
down that metering. 

Representative Jenkins. Thank you. 

Senator Capito. Mr. Trisko, quickly, on the MATS Rule that is 
the rule that was put into effect in 2008 — is that 

Mr. Trisko. 2011, Senator. 

Senator Capito. 2011. Excuse me. 

How has the implementation of the MATS Rule impacted the 
UMW? 

And do you expect similar impacts from this Clean Power Plan 
to affect the United Miner Workers and their work force? 
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Mr. Trisko. Thank you, Senator. 

When the MATS Rule was initially proposed, the UMWA esti- 
mated potential plant closures amounting to 56,000 megawatts of 
capacity. Largely, the smaller and older generating plants, such as 
Kanawha River, Sporn, they would not he able to afford the capital 
expenditures for the investment and compliance with MATS. At the 
time, EPA indicated that their estimate of retirements due to the 
MATS Rule was 4.7 gigawatts. So we were pretty much in order 
a magnitude apart in our estimates. 

A number of years went by. Other studies were done by Wall 
Street, by other consulting firms. And the consensus estimate of 
closures as a result of the MATS Rule — and this will continue 
through about the year 2017. There are 1- and 2-year extensions 
available under that rule — are on the order of 50 gigawatts of ca- 
pacity. 

You will have another 20 or so gigawatts that will retire for any 
reason — a number of reasons; lower natural gas prices, reduced in- 
dustrial demands, so on and so forth. Those two numbers, 50 
gigawatts for MATS and another 20 make up the 70-plus gigawatts 
that EPA indicates will retire apart from the Clean Power Plan. 

Now, Senator, if I might, there’s been a missing element within 
this discussion as it relates to reliability and the impact on coal. 
We are not appropriately considering at this point the potential im- 
pacts of EPA’s revision of the 8-hour ozone standard. The comment 
period on that rule closed last week. EPA has proposed a range of 
65 to 70 ppb. The current stand is 75 ppb. They’re also put forward 
an alternative standard of 60 ppb. 

EPA’s regulatory impact analysis indicates that at the 65 ppb 
proposed standard, 51 gigawatts of coal capacity — which are identi- 
fied in the docket in this rulemaking — are subject in EPA’s view to 
potential retrofit of selective catalytic reduction technology, SCR. 
It’s like the catalytic converter on your car, except it’s the size of 
a house and it costs a couple hundred million dollars. 

EPA likewise has identified that many of these units subject to 
SCR requirements are older and smaller units. We believe it more 
likely that those plants would retire rather than invest in SCR ca- 
pacity. So, in effect, we are looking at yet another 50 gigawatts or 
50,000 megawatts of potential capacity shutdowns between now 
and roughly the year of 2023. So that would bring the total — taking 
it from 122 gigawatt reduction from EPA’s regulatory impact anal- 
ysis, it would take it above 150, in the direction of 170 gigawatts. 
Our total coal fleet is just over 300 gigawatts. 

Frankly, Senator, I do not know how this Country keeps the light 
on with the loss of 150 or more gigawatts of coal capacity. That 
represents more than 20 percent of our total electric generation 
when you consider the generating capacity of those facilities. 

Senator Capito. Thank you. I wanted to talk a little bit about 
the letter that Senator McConnell wrote. I think. Professor, you 
might have talked about it. My reading of the letter basically says 
every State has to have a State implementation plan. I asked Ad- 
ministrator McCabe if the States do not have a State implementa- 
tion plan, what happens. And she said the EPA will make the im- 
plementation plan. Which sent sort of the wrong kind of chills 
down my spine. 
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But in any event, I think McConnell’s point is, if you’re going to 
impose certain standards on every State and the State has to come 
up with the State implementation plan, the State makes the dif- 
ficult decision — the State says we’re going to close this many power 
plants, your work force is going to be cut, you know, and the dif- 
ficult, hard — at the community level, employment level, price and 
cost of electricity level are made at the State. 

I think what McConnell is saying is if the EPA wants to go in 
this direction and they’re federally allowed to do it, then they’re the 
ones that are going to have to be the ones that make the tough de- 
cisions. The EPA is going to be the ones that’s going to tell West 
Virginia how we’re going to meet a standard that we basically don’t 
think we’re going to meet. 

Which leads me to a whole other issue, which is the regional 
issue. You mentioned it, I think, in your statement. The plan al- 
lows for you to be able to go to different regions so that you could 
maybe capture certain statistically reductions from your regions. 
We’ve been discussing our region. We’re 95 percent reliable on coal. 
We export our coal. We export our electricity. Who is going to want 
us in their region? 

I mean, our numbers are not going to improve anybody’s num- 
bers. So we’re going to be in an island here. I’ll quote Mr. Richard- 
son when he says. It must be recognized that job impacts will be 
unevenly disbursed. Some regions and States will be winners — I 
appreciate your frankness here — and others will experience eco- 
nomic consequences with a shift away from coal. 

I understand basically there’s winners and there’s losers. And we 
are in a really difficult position here in our State. 

So I think that’s why McConnell — and if you would like to re- 
spond to the McConnell letter. Professor, I want to give you that 
opportunity since I brought it up and that was part of your state- 
ment. 

Mr. Van Nostrand. I understand the position the Senator is tak- 
ing. My point is, I think — those are tough decisions. But I think the 
States know better. I think our goal — we had our conference back 
in Eebruary a year ago. Our goal is — what flexibility is EPA going 
to provide us? 

Because our goal is to try to figure out how to comply with this 
rule in the manner that has the least disruption on the economy. 
What is our lowest cost compliance path? 

And I think the States know that better than EPA. So I think 
the States ought to try to work with the EPA, first, to shape this 
rule. 

In response to what Mr. Trisko said, this is a proposed rule. The 
final rule is going to come out in December. It could look entirely 
different in terms of — and there’s nothing that’s required by these 
building blocks. The building blocks were used to come to the best 
emission reduction number, the 20 percent number for West Vir- 
ginia. There’s no requirement. The building blocks were a tool used 
by EPA. 

The final rule is going to come out this summer. I think the 
States — because we’re in a better position to know what’s going to 
work, we ought to be taking advantage and try to work with EPA 
and — ^because a Federal plan is going — they don’t know the State 
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as well. Chances are the compliance costs are going to be higher, 
so our utility rates are going to be higher than they need to be. 

Mr. Richardson. If I could just add. One of the things I was try- 
ing to emphasize with my testimony was that it is absolutely crit- 
ical that we work to diversify our economy here. It just doesn’t 
make sense to have all of our eggs in one basket. 

I can tell you as well as anybody in this room how proud I am 
of my heritage, my family’s heritage mining coal. OK. But it just 
doesn’t make sense to have our entire economy based on one thing 
that is subject to these boom-and-bust cycles. 

Think of it in terms of a risk framework, right? 

So you don’t want to risk things moving forward and changing 
that you don’t have control over, whether it’s who is sitting in the 
White House or whether it’s how much coal China decides to burn. 
They’re working on burning less coal over the next decade. 

So there’s a lot of issues here that we don’t have control over in 
Southern West Virginia. So what I’m trying to say is, why can’t we 
build the solar panels? Why can’t we build the components of the 
wind turbines going up? 

We can do that here in West Virginia. But we have to decide 
we’re going to invest in that and in those different sectors of the 
economy. 

Senator Capito. I appreciate that. 

Let’s go to CCS really quickly, carbon capture and sequestration. 
The EPA uses that as sort of a — what do I want to say — blunting 
of the effect of the regulations. Well, if we move forward on CCS — 
and I certainly have been a broad — and will continue to be a big 
supporter of the research and development of the CCS. Because I 
think for all the reasons we’ve talked about, coal still is going to 
have a role. Maybe we’re disputing the largeness of the role. We 
think it still needs to have that good baseline, solid role that rep- 
resents the fuel that it is. 

The EPA uses the Kemper plant in Mississippi — and you men- 
tioned that in your statements — as the gold standard for CCS. 
Well, I just saw the president of — I think it’s Southern Company 
owns that plant, over $2 billion cost overrun. They still don’t have 
their sequestration protocol in effect. There are some — I think some 
great research is going on in terms of enhanced oil recovery and 
other things to use once you capture the carbon. 

But I know that since I had the Mountaineer plant in Mason 
County for many years, when I represented Mason County, they 
were doing a project on that plant on CCS with — I think it was 
Olstrum and the Department of Energy. They had to pull the plug 
on it. Give us the top two reasons why, please, Mr. Patton. 

Mr. Patton. Well, it was simply a pilot project. And when we 
looked at scaling it up, the cost of it was just prohibitive at that 
time. As you pointed out, the Kemper station in Mississippi is 
somewhere north of $7,000 a kw. So if you were building a thou- 
sand megawatt plant, it would be $7 billion — over $7 billion plant. 
And a new combined cycle gas unit, as I said earlier, is $1.3 billion. 
So the technology 

Senator Capito. It’s just not economically feasible? 

Mr. Patton. It’s not economically feasible. 

Senator Capito. Not to say it never will be? 
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Mr. Patton. Right. And we should continue to invest in tech- 
nology to ensure a long and bright future for coal. 

But one thing important to note here is that — we keep talking 
about — you go from coal to renewables to solar to energy efficiency. 
And all of those things are great. I believe that they should be a 
significant part of a utility portfolio. And Appalachian Power Com- 
pany and AEP is moving — as I pointed out in my testimony, if you 
look at our overall coal consumption, it has dropped. But there’s a 
cost — not only to those technologies, which are more expensive. 
There’s also a cost of abandoning operational facilities that serve 
customers. 

So to willy-nilly just say we’re going to stop using these coal 
plants and we’re going to go and invest in a bunch of windmills 
and solar panels and have our customers pay for the coal plants 
that we abandon, and to pay for the solar and the windmills is just 
not — it’s crazy. It’s not what you’re going to do. 

The other thing is that renewables — again, they’re an important 
part of the portfolio. But the wind doesn’t blow all the time, and 
the sun doesn’t shine all the time. And the bottom line is, you need 
some type of fossil based or nuclear power to support solar and 
wind. You have to have those as backups. 

As we saw during the polar vortex, the wind didn’t quite blow 
the way it was forecasted to. When I was president of the Texas 
company, there were a couple of times we came very close to out- 
ages in similar situations. So it’s just important to keep that in 
mind. It’s not a binary decision. 

Senator Capito. Thank you. 

Congressman. 

Representative Jenkins. Mr. Patton, let’s stick with you. Let’s 
try just for a second to — where the rubber meets the road. You’ve 
alluded to it in the last moment of your comments; price and avail- 
ability. 

No. 1, once you convert a power plant away from coal, do you 
ever convert it back? 

Mr. Patton. You could under the right economic conditions. But 
you would not today convert it back. Because all you do with a 
plant that you convert is you convert the burners to gas-based 
burners as opposed to burning coal. 

Representative Jenkins. In your decisionmaking process, you’ve 
listed out several coal-fired power plants that are being taken off- 
line, being mothballed. There are plants that are being converted. 
Is a significant — not total. Is a significant contributing factor to 
those business decisions that you were making the policies, the pro- 
posals, the actions from a regulatory standpoint from this adminis- 
tration and this EPA? 

Mr. Patton. Absolutely. The Kanawha River plant runs fine. It’s 
just — it doesn’t meet the EPA requirements. 

Representative Jenkins. Does it meet the EPA requirements as 
of today? 

Or meet the EPA requirements under a set of proposed rules, I 
know in multiple areas, looking forward? 

Mr. Patton. No. The Kanawha River plant falls in the group of 
plants that Mr. Trisko pointed out. It’s one of those older smaller 
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plants, which putting a scruhher on that unit does not make eco- 
nomic sense. It does not meet existing MATS requirements. 

Representative Jenkins. So this is death by a thousand cuts. We 
already have rules and regulations that have been put in place in 
recent years that are causing power plants that are already oper- 
ational, working fine, just don’t meet — and you are forced as a re- 
sult to take those offline? 

Mr. Patton. That is correct. 

Representative Jenkins. With regard to the issue — and you ref- 
erenced it in your comments earlier. I am very concerned, just as 
the Senator is, about the cost of energy on fixed income — predomi- 
nantly seniors as a percentage of their household budget. You ref- 
erenced over the last few years as a result of the new expenditures 
you’ve been required to make or the changes. Share with me, 
again, those numbers in terms of what it — what the price impact 
for a person’s electric bill. 

Mr. Patton. With the $2.2 billion investment that we made at 
John Amos and Mountaineer plant — we spent approximately $2.2 
billion to comply with the MATS and also with the Cross-State Air 
Pollution Rules. 

Representative Jenkins. Let me make sure that I understand. So 
you have regulations that require you to make investments, 2.2 bil- 
lion. You are a regulated utility. You can’t charge one penny more 
than what the Public Service Commission in West Virginia says 
you can pay. So when you make that $2.2 billion investment, do 
you then go to the PSC and say would you all — here is a rate in- 
crease to cover these costs, and the PSC then says, yes, you’re 
going to be granted authority to raise your rates? 

Mr. Patton. Yes. 

Representative Jenkins. Are the people paying for that $2.2 bil- 
lion of investment that you’ve already made in their utility bills? 

Mr. Patton. Yes, they do. 

Representative Jenkins. And those are for the regulations al- 
ready. Have you estimated to any extent possible if the proposed 
rules would be implemented — and we’ve got testimony here that 
says they don’t think the proposed rules go far enough. 

If these proposed rules as is get implemented, do you have a cost 
estimate that one of my constituents from Southern West Virginia 
would have to pay on an average utility bill? 

Mr. Patton. The numbers are broad throughout the Nation. 
Here in West Virginia, we would be looking at — just solely based 
on the — on the proposed rules, we would be looking at an addi- 
tional 25 percent. That’s not — that does not include things like the 
investment in transmission that’s going on right now. 

Representative Jenkins. When you say — are you saying that 25 
percent may be the floor that it could be in — that the actual num- 
ber when other factors are considered, the percentage increase 
might be more than that? 

I wasn’t sure if I understood your last comment there. 

Mr. Patton. No. I can’t — in fact, I believe I misspoke. I had to 
think about the number. In fact, it’s not 25 percent. It’s actually — 
I think the forecast for West Virginia is actually 15 percent, is 
what it is for West Virginia. 
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Whether or not that is precise or it could be more, I don’t know. 
I can just base it on the calculations based on the current proposal. 

Representative Jenkins. Finally — I heard it from Gina McCar- 
thy. I hear it every time the issues of these rules get discussed. 
These are proposed rules. These are proposed rules. It’s almost 
kind of a remain calm, don’t worry about it. We’re going to have 
to wait to see what the final — I can’t imagine an administrative ap- 
proach that is so calculating that would say, let’s do something 
really strong, get everybody worked up in a proposed, and then 
we’ll come in and back off and everybody will say, look, we dodged 
a more aggressive bullet. I can’t imagine — shame on this adminis- 
tration if that was their approach. The fact from a — in your world, 
do proposed rules matter? 

Mr. Patton. Absolutely. Because they drive costs. 

Representative Jenkins. You’re making decisions, are you not, 
literally every day, week and month about the future? 

You don’t plan a week out. Don’t you plan years out? 

Mr. Patton. Absolutely. Power plants typically have a life of 30 
years. Therefore, you’re making 30-year decisions. When you’ve 
made major capital investments, like scrubbers, you’re typically 
looking at an additional 20 years associated with those types of in- 
vestments. 

Representative Jenkins. So are you making decisions as a com- 
pany with an eye toward what is being proposed in this rule? 

Mr. Patton. Oh, absolutely. 

Representative Jenkins. Looking ahead? 

Mr. Patton. Absolutely. 

Representative Jenkins. Proposed rules have consequences? 

Mr. Patton. They have consequences. In that I would suggest to 
you that much of the industry is hamstrung on really what it’s 
going to do with some of its generation right now because there’s 
so much uncertainty around what these rules will ultimately be. 

Representative Jenkins. Senator, if I could ask maybe one more 
to Mr. Trisko. Thank you for your leadership and your effort. 

The comment was made earlier by Mr. Richardson, special con- 
siderations for families is needed. Let me — I didn’t delve into kind 
of what he meant by that. I think we kind of — probably can believe 
what he’s suggesting. 

From your perspective, from a representative of the UMWA, 
what sort of, quote, special considerations, do you think are nec- 
essary to help the hard-working coal miners of West Virginia get 
through this storm that they’re faced with? 

Mr. Trisko. Congressman, that’s a wonderful question. The an- 
swer is that we need policies that encourage the continued utiliza- 
tion of our Nation’s greatest fossil resource. You know that the coal 
reserves in the United States have greater energy content than all 
of the oil in Saudi Arabia. We do not have policies that enable us 
to continue to utilize that. Rather than an all-of-the-above energy 
strategy, we appear to be headed toward a natural-gas-only strat- 
egy. That is an all eggs in one basket gamble. 

When we see the play out of the reduction of capital expenditures 
in drilling that is ongoing within the oil and gas sector, when we 
see the development of LNG export terminals, watch out for the 
price of natural gas and what your consumers will pay. 



118 


As for workers, unfortunately, because our members tend to be 
among the highest wage and highest benefit of workers in the rural 
areas of Appalachia, the loss of one of our jobs is equivalent to the 
loss of more than three jobs elsewhere in the economy. Those jobs 
are not made up in alternative sectors because the alternative sec- 
tors do not exist. 

When you look at the impact in, for example, a school district of 
the closure of a power plant which is a major contributor to the tax 
base of the region, and the closure of the associated coal mines, you 
find a cliff. And the cliff is where the school district once had funds 
available to support its students. Those funds through its tax base 
are reduced by half or more. 

I was out in Colorado a few months ago talking to 500 folks in 
a high school gymnasium where they were addressing the prospect 
of a loss of a nearby power plant and coal mine. The president of 
the community college, a gentleman in his 70s, came up. He was 
one of the last to speak. He said ladies and gentlemen, let me tell 
you what it means to this community if we lose the Craig Power 
Plant and the Twenty Mile Coal Mine. I run these numbers every 
day. I live with these numbers. If we don’t have that power plant — 
in fact, if we lose just one unit at that power plant, I cannot guar- 
antee you that our community college will be able to remain in 
business and provide one half of the course offerings and faculty 
that we now have. 

This gentleman recognized clearly that the loss of those contribu- 
tions to the local tax b^ase, to the community college would not be 
replaced in rural Colorado. And nor will they be replaced in South- 
ern West Virginia. 

Frankly, it’s simply happy talk to suggest that there are solu- 
tions at the State or the Federal level. We’ve been at this since the 
great society and the Johnson administration and the Appalachian 
Regional Commission. The funds are not there in sufficient quan- 
tity to make up for the kinds of losses that we in the UMWA, the 
IBEW, the boilermakers and others are beginning to experience. I 
apologize for the length of the question, but my blood pressure in- 
creased. 

Representative Jenkins. I like it when I touch a nerve. 

Let me see if I can touch one more nerve. The Administration 
and their budget is throwing out a big figure, a billion dollars, to 
invest in impacted communities. West Virginia and other parts of 
the Country because of this agenda. 

I’m still confused a little bit because my curiosity is — this is — 
where are they taking this money from to make that? 

On the one hand, I hear maybe that money is contemplated as 
a result of a tax on coal. Isn’t that incredible? We’re going to tax 
coal more and turn right around and say, isn’t this great, we’re 
going to give money back to communities, but we’re going to try to 
kill coal through higher taxes in the first place. Or they want to 
take it from the abandoned mine fund. 

Do you know under the President’s proposed investment where 
he is suggesting that money come from? 

And do you have an opinion as to whether this is a good invest- 
ment considering the source of the funding from which it is being 
taken? 
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Mr. Trisko. Congressman, I’m not an expert on the Administra- 
tion’s budget. There have been proposals to increase severance 
taxes on western coal and transfer those increased severance taxes 
east as a compensation mechanism. I suggest that you confer with 
your colleagues west of the Mississippi River as to their views on 
that proposal. 

But a billion dollars, put that in the context of the numbers cited 
in my testimony, the contribution of West Virginia coal, just the 
West Virginia economy, to your gross State output, it’s about $15 
billion a year. And we’re talking about a billion dollars applied to 
coal generally. It’s a drop in the bucket. 

Representative Jenkins. It’s a billion dollars nationally. 

Mr. Trisko. It’s really a drop in the bucket. Congressman, our 
investment in research and development technology that would 
allow us to successfully deploy carbon capture and storage tech- 
nologies is a far better place for those investments. It’s got to be 
a lot more than a billion dollars. 

A few years ago, we were looking at $150 billion in potential 
funds available for commercial CCS applications. Now, that did not 
come to pass for one reason or another. There are a number of bills 
in the Senate and in the House seeking to increase funds available 
for CCS. 

If you want to develop technology that will enable coal to be 
burned cleanly in a carbon-constrained world, CCS or CCUS is the 
way to go. But we must get to the lower cost second and third gen- 
eration technologies. The first generation technologies that AEP ap- 
plied at the Mountaineer plant proved themselves to be unduly ex- 
pensive. And that’s why they couldn’t proceed to commercial de- 
ployment. 

We have to have sufficient resources available initially at the 
U.S. Department of Energy. And I’m talking far more than what 
was provided in AARA in order to enable those second and third 
generation technologies to be deployed. 

When we have those technologies, then coal will be able to com- 
pete effectively against natural gas on a CO 2 basis. That’s the di- 
rection that we need to be headed. 

Mr. Richardson. If I could just add a clarification. The proposal 
that you were just mentioning was not an administration proposal. 
That was a Center for American Progress proposal in a report that 
they just released a few minutes ago that talked about fairness 
among Federal coal mine leasing royalties. So that was not an ad- 
ministration thing. 

The thing that you’re thinking of, the billion dollars was, in fact, 
from a proposal to shift some of the money from — its existing 
money from the abandoned mine lands fund that has not been ap- 
propriated and actually spend it on communities here. It was a bil- 
lion dollars over 5 years. It would require Congress to actually 
change how — the formula for how those funds are related. 

I’d like to add one other thing, which is that — it’s going to be dif- 
ficult to say this. But the truth of the matter is that a lot of the 
coal that — the resources that we have here in West Virginia, here 
in Wyoming, around the world, have to remain in the ground. OK? 

If you — there are recent studies out there that suggest that 92 
percent of our current coal reserves must remain in the ground to 
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give us any hope of avoiding the worst consequences of climate 
change. 

And what I’m here to tell you today is that is a clear and present 
danger. Not only to this Country, but to countries around the 
world. We’re going to figure out a way to solve it one way or an- 
other. My deepest fear is that we’re not going to solve this problem 
here in Southern West Virginia at the same time. 

I’m not making any — I’m not trying to be Pollyanna about it, 
that this is going to be easy or whatever. It’s going to be very dif- 
ficult. But we’ve got to figure it out. 

Senator Capito. I think. Dr. Richardson, in your statement you 
were very honest about that. I mean, I appreciate that. As you 
said, you have family from West Virginia, good roots in West Vir- 
ginia. 

But I’m glad that Mr. Trisko talked about some of the other im- 
pacts. We’ve talked about job impacts and impacts on the cost of 
your electric bills monthly. But there is another impact. I know we 
have at least one county commissioner — we did earlier — in the 
room. 

There is an impact to every single county budget. It’s schools, 
yes. It’s roads. It’s a whole lot of other things. I can imagine, Mr. 
Farmer, when you pay your local taxes and as your productivity 
goes down, it’s not just the coal mine, it’s all the other businesses 
in and around. So it has a much greater effect to the whole commu- 
nity rather than those directly working in that business. 

Do you have any further questions? 

Representative Jenkins. I don’t. Thank you. 

Senator Capito. I’m going to give the professor here one shot at 
telling me why you think that the direction that the EPA has 
gone — we heard Mr. Trisko’s opinion on the legality, the legal au- 
thority. And you did mention in your statement that the preferable 
way is to legislate as opposed to regulate, which is what we’re see- 
ing, or executive opinions. 

Briefly, do you believe that EPA has the legal authority to go as 
far as they’ve gone with the four building blocks to bring forth the 
Clean Power Plan? 

Mr. Van Nostrand. Yes, I do. I share some of the concerns of 
Mr. Trisko in terms of whether or not this particular proposal is 
necessarily lawful because of the language in 111(d) which refers 
to sources. I think you would need to go to actual limits on sources 
from power plants, and you would use the building blocks to deter- 
mine how much can we reduce the level of emissions on a mass 
basis. And you would use the building blocks to figure out what 
that level is. 

That’s why I do think there is going to be some changes when 
the final rule comes out. Because I think EPA made a lot of com- 
ment on the precise issues that Mr. Trisko mentioned going be- 
yond — outside the fence. I think you can still get there by looking 
at the language in 111(d), and the sources, use the building blocks 
to figure out what kind of limits you’re going to put on the power 
plants under 111(d). 

As you mentioned, the 111(b) — my comments also raised some 
concerns, and the Kemper plant is one of them. And I followed Sen- 
ator Manchin’s proposed legislation over the last couple of years as 
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to whether or not the EPA can really preclude one of our energy 
sources through a rule that way and requiring CCS technology 
when it’s really cost prohibitive and not really commercially avail- 
able. I think that’s — it’s clearly causing disproportionate impacts. 

So it brings me back to the legislative solution which would have 
addressed the impacts around the country, the winners and the los- 
ers. I think the legislative solution is much better at doing that. 
I think the EPA to some extent has done that with the best system 
emissions reduction. 

Because we have a 20 percent reduction in West Virginia versus 
30 percent under the rule. But there’s limitations on how much re- 
lief they can provide to a region that’s clearly going to be hit much 
harder than others. 

Senator Capito. I’m on the legislation with Senator Manchin. 
And by the way, he was extended an invitation to attend today. I 
know some folks from his office were here. He was unable to be 
here. So I want to make sure you all know that he’s as concerned 
about being here today as we would like to have had him. 

I would say — in conclusion, I want to thank you all — we will keep 
the record open in case we have additional questions that we may 
submit to you in writing. I think we’ve had a really good discussion 
in a place where we should be having it, in Raleigh County, South- 
ern West Virginia. 

All the impacts that Mr. Farmer, I think, talked about very — 
from his heart, very locally. The bigger impacts as you look at it 
more regionally, and then some of the global questions too. 

I would like to take the opportunity to say that we are the rep- 
resentatives. You know, this is going to say hokey corny, but we 
are the representatives of West Virginians. We are West Virginia’s 
voice. And by hearing what you’ve said to us today — if you disagree 
with the direction that we might be going, we have that preroga- 
tive as your voice to say the direction that we think you want us 
to go. 

So that is — in Washington, we’ve had a lot of gridlock. We’ve had 
a lot of pushes and pulls. We’ve got to get the train back on the 
track. I think we’re trying. We’re doing better. I’m more of a vet- 
eran than Evan is in terms of legislative service in Washington. I 
do think we are trying to work in more bipartisan ways on certain 
areas where we have common ground. 

My pledge to you is to continue to do that. At the same time. I’m 
going to be the strong and powerful voice that I wish to be in the 
U.S. Senate to reflect Mr. Farmer and his business, and all of our 
West Virginia constituents that we see every day. And that we care 
about your relatives. Dr. Richardson. You know it’s a great place. 

So we’ll end on this note. Beat the heck out of Kentucky on 
Thursday. We can all agree on that. Thank you very much. 

[Additional material submitted for the record follows:] 
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[Contcemed Scientists 


POLICY BRIEF 


Strengthening the EPA’s 
Clean Power Plan 


THE CARBON-CUTTING POWER 
OP RENEWABLE ENERGY 

Investingin renewable energy is a smart 
and cost-effective solution for delivering 
the sharp reductions in power plant carbon 
dioxide fCOj) emissions needed to help 
slow the pace of climate change. The U.S. 
Environmental Protection Agency's (EPA’s) 
new Clean Power Plan is an important 
step toward limiting these emissions from 
existing power plants. Yet, while the plan 
allows states to use reneu>afc/e energy to 
meet their emissions redHction targets, it 
significantly underestimates the rok of 
renewable energy in setting these targets. 

The Union of Concerned Scientists has 
identified a better way to make the most of 
renewable energy in the Clean Power Plan. 

Using our recommended modifications, 
the EPA couid nearly double the amount of 
cost-effective renewable energy in 
their state targets-fhm 12 percent of total 
2030 US. eiecfricsflies to23percent. If 
states met these stronger targets, total CO} 
emissions reductions achieved by the 
Clean Power Plan would increase from 
30 percent below 2005 levels by 2030 to 
approximately 40 percent. 


Increasing renewable energy use will 
achieve greater emissions reductions 

In June 2014, the U.S. Environmental Protection Agency (EPA) proposed in its 
Clean Power Plan the first-ever limits on carbon dioxide (COj) produced by 
existing power plants. These plants are responsible for nearly 40 percent of 
total U.S. CO 2 emissions, constitutingthe nation’s largest source of this heat- 
trapping gas. Given that Americans face worsening risks of climate impacts, as 
clearly reported in the National Climate Assessment, the Clean Power Plan is an 
important step forward in the effoit to limit those risks (Melillo, Richmond, and 
Yohe 2014). The plan sets emissions rate reduction targets for the power sector 
state by state, and it would reduce national electricity sector emissions by an 
estimated 30 percent below 2005 levels by 2030 (EPA 2014a). However, analysis 
of the rule by the Union of Concerned Scientists (UCS) shows that the Clean 
Power Plan could deliver much deeper reductions in emissions, especially by 
taking greater advantage of cost-effective renewable energy options. 

This brief outlines a better way to make the most of renewable energy in the 
Clean Power Plan, and to strengthen its state renewable energy targets as the cost 
of sources such as wind and solar power decline. The UCS proposal builds on the 
EPA’s approach while utilizing the latest available market data, demonstrated 
rates of growth in renewable energy, and existing state commitments to deploy 
renewables. Using our recommended modifications, the EPA could nearly double 
the amount of cost-effective renewable energy in their state targets— from 12 per- 
cent of total 2030 US. electric sales to 23 percent (Figure 1, p. 3). 

The EPA should adopt a similar approach, and thereby increase the total 
emissions reductions achieved by the Clean Power Plan from 30 percent below 
2005 levels by 2030 to approximately 40 percent. Strengthening other parts of 
the plan could help achieve even deeper reductions. 



Investing insolar power and other renewable energy technologies is a smart and cost-cffkctive solution 
frr (uf COi emissions. 
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The Basics of the Clean Power Plan 

The EPA draft Clean Power Plan establishes state-by-stete 
emissions rate reduction targets, and it offers a flexible 
framework under which states may meet those ta^ts. The 
rule provides for a number of options to cut carbon— called 
“building blocks”— and determines state emissions rate 
targets by estimating the extent to which states can take 
advantage of each of them. Renewable energy resources 
account for one of the building blocks, alongside eflficiency 
improvements at individual fossil ftjel plants, nuclear power, 
shifting generation from coal to natural gas, and ^ater 
energy efficiency in buildings and industries. The EPA 
determined these building blocks to be the best system of 
emission reduction (BSER) for existing power plants— a 
technological and economic regulatory determination 
required by the Clean Air Act (CAA). 

Each state’s tar^t derives from the aggregate level of 
emissions rate reductions coming from the suite of building 
blocks. Thus assumptions made by the EPA about the 
emissions reduction potential of each building block in a state 
directly affect its overall target. If the EPA’s assessment for 
any of the individual building blocks is too modest, so too will 
be the state’s final target, 

Targets differ across states because of each state’s unique 
mix of electricity-generation resources— and also because 



Coal-fired power plants are the electric sector's largest source o/heat-traj^nng 
COz emissions. By strengthening state renewable energy targets under its Clean 
Power Plan, the EPA could increase the total power sector emissions reduc- 
tions achieved Jram 30 percent below 2005 levels by 2030 to approximately 
40 percent. 


of technological feasibilities, costs, and emissions reduction 
potentials of each building block, all of which vary across 
the country. Because states are free to combine any of these 
building blocks in a flexible manner, they could therefore opt 
to meet a much larger share of their overall target through 
expanding their use of renewable energy resources. 

The EPA’s decision to include renewable energy as 
an e!igft»le compliance option for states is sensible, as 
technologies such as wind and solar— which already deliver 
safe, reliable, and affordable power to millions of U.S. 
consumers— emit no carbon in their operation and are a 
viable alternative to fossil fuels. All states have significant 
and diverse renewable energy resource potential that can 
be developed. And as a result of falling costs, advances in 
technology, and strong state policies, renewable energy 
technologies are in a strong position to compete with the 
other emissions reduction strategies allowed under the 
Clean Power Plan. 

The EPA Underestimates the Power of 
Renewable Energy 

while the EPA draft rule specifically ailow.s states to use 
renewable energy as an affordable way to meet their emissions 
reduction targets, it significantly underestimates, in several 
ways, the potential role of renewable energy in setting state 
taigets. The Clean Power Plan does not adequately capture 
renewable energy deployment rates that states are already 
achieving. The plan also fails to reflect the continued growth 
and falling costs of renewable energy projected by market 
experts. Indeed, the EPA’s proposal falls short of the national 
renewable energy generation levels that the U.S. Energy 
Information Administration (EIA) projects would occur in 
2020 under a business-as-usual approach; the proposal’s 2030 
results are only marginally higher than the ETA’s projections 
(EPA 2014^ EIA 2013) (Figure 1). 

In the draft Clean Power Plan, the EPA presents both a 
proposed approach and an alternative option for determining 
the emissions reduction potential of the renewable energy 
building block. The proposed approach splits the nation into 
six regions and establishes conservative regional targets for 
renewable energy by averaging the 2020 targets of existing 
state-level renewable electricity standards (RES.s) within 
each region. RESs, which have been adopted by 29 states 
and the District of Columbia, set a proportion of renewable 
electricity that utilities are required to supply over time. The 
EPA then calculates the annual growth rate needed to achieve 
the regional target in 2029, using state renewable energy 
generation levels in 2012 as the baseline. However, under the 
plan, the ramp-up in renewable energy does not begin until 
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FIGURE!, The EPA’s Renewable Enei^ Targets under 
Its Proposed Clean Power Plan Are Modest 
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The EPA’s proposed Clean Power Plan requires states to limit COi 
emissions jrom power plants through power plant efficiency im- 
provements, fixel switchir^ renewable energy, and energy ^ciency. 
But the agency’s proposed renewable energy targets significantly 
underestimate the potential of these resources, and result in barely 
any additional renewable energy beyond what would have occurred 
under business as usual (i.e., without the proposed rule). By contrast, 
if the EPA adopted a modified proposal for setting state targets -the 
UCS Demonstrated Growth Approach— funded in states’ actual 
experience in deploying renewable energy, the renewable energy 
taj^ts within the plan would nearly double at the national level 

SOURCES; EIA 2013; EPA 2014A, 


2017, despite significant US. renewable energy capacity that 
has already been installed or is under development. States 
with renewable energy generation below the regional target 
make annual progress at the predetermined growth rate. 

Once a state reaches the regional target, the plan assumes 
renewable energy generation remains flat through 2030. 

The EPA's proposed approach for setting state renewable 
energy targets does not represent the CAA-required “best” 
system but more of an “average” system, and the approach 
results in the following anomalies: 

• In seven states, actual renewable energy generation levels 
in 2013 exceed the EPA’s renewable energy targets in 2030. 

• Seventeen of the 29 states with RES policies have lower 
targets under the EPA approach than what is already 
required under their respective state laws. 

• The average annual national renewable energy growth 
rate under the EPA proposal is 0.65 percent of total sales 
between 2017 and 2030. By contrast, many states have 
already been achieving an average annual growth rate of 
more than ! percent over the last five years. 


• Although the EPA’s methodology aims to have states ramp 
vq> dieir renewable eneigy level toward reaching their re- 
spectiw regional tarots, as many as 25 states do not actual- 
ly reach this goal by 2030 because of the low annual growth 
rates assumed under the a^ncy’s proposed approach. 

In Hs alternative approach to determine the BSER for the 
renewidiles building block, the EPA sets state targets based on 
the lesser of two methods: an assessment of market potential 
as projected by its own modeling, or a national benchmark 
rate for renewables deployment informed by data on existing 
renewable energy generation and resource technical potential 
(EPA 2014b). However, this alternative approach also 
underestimates the potential for renewable energy to cut 
carbon emissions. Nationally, it results in virtually the same 
renewable energy target as the EPA’s proposed approach, 
though the distribution of renewable energy differs at the 
state and regional level. 

States have the technological and economic potential 
to raise their renewable energy use to much higher levels 
than what the EPA is proposing in the Clean Power Plan. By 
specifying a larger role for renewable energy in setting state 
targets, the EPA could ensure that the Clean Power Plan 
achieves greater overall carbon emissions reductions. 

Proposing a Stronger Role for 
Renewable Energy 

UCS has developed a modified proposal for determining the 
BSER for the EPA’s renewable energy building block. The 
Demonstrated Growth Approach for setting state renewable 
energy targets would improve on the EPA’s approach by 
incorporating the following core components: 

• Setting a national renewable energy growth rate bench- 
mark based on demonstrated growth in the states from 
2009 to 2013 

• Assuming foil compliance with current state RES poli- 
cies, as set by law, that require certain percentages of 
electricity to come from renewable sources 

• Accounting for actual and expected renewable energy 
growth between 2013 and 2017 

Like the EPA, our state-level renewable energy targets 
begin in 2017— though compliance isn’t required until 2020— 
and ramp up through 2030. To determine each state’s 2017 
baseline generation levels, we use actual generation data from 
2013 (the EPA’s approach uses 2012 data) and add projected 
generation from wind and utility-scale solar projects known 
to be under construction through 2016. 

To calculate state renewable energy targets through 
2030, we employ a four-step approach: 
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1. First, we use EIA data to calculate each state’s average 
renewable energy growth rate over the five>year period 
from 2009 to 2013. We find that, on average, ^tes 
incre^ed their renewable share of electricity ^es by 

1 percent annually (EIA 2014). This growth rate serves 
as our national benchmark. The 2009-2013 benchmark 
period accounts for the recent rapid growth in wind and 
solar technologies; it eases fluctuations in development 
due to uncertainty around federal tax credit expirations 
and extensions and captures much of the historic 
development spurred by state RES policies— a key driver 
of renewables growth. Eleven of the 15 leading states 
that have achieved growth rates at or above the national 
benchmark from 2009 to 2013 have also achieved a 1 per- 
cent or hi^er average annual growth rate over a 10-year 
period from 2004 to 2013. 

2. For states below the 1 percent national benchmark, we 
assume that they gradually ramp up to that rate from 
2017 to 2020. This period therefore serve.s as an oppor- 
tunity for states that have not been as active in deploying 
new renewable energy sources to catch up to the national 
benchmark. Renewable energy is assumed to grow after 
2020 in these states at an annual rate of 1 percent of total 
sales through 2030. 

3. For the 15 leading stetes among those that have been de- 
ploying renewable energy at or above the national bench- 
mark, we increase their respective renewable energy 
targets from 2017 to 2030 at each state’s average annual 
growth rate during the five-year benchmark period, up 
to a maximum of 1,5 percent per year. We view this as a 
reasonable upper limit that can be sustained over time in 
states with strong renewable energy potential. Moreover, 
a 1.5 percent growth rate is consistent with renewable 
energy targets set by leading RES states, 

4. Finally, to account for full compliance with manda- 
tory state RES laws, we assume that states achieve the 
greater of two measures: the generation projected by our 
growth rate approach; or the level needed to meet states’ 
respective RES targets for each year from 2017 to 2030, 
as projected by the Department of Energy’s Lawrence 
Berkeley National Laboratory (LBNL 2013). To ensure 
reasonably achievable renewable energy penetration 
rates during the compliance period, we also cap the total 
share of renewable generation for any state at 40 percent 
of total state electricity sales, a level that several studies 
by grid operators, utilities, and government agencies have 
shown can be achieved at the state and rc^onal level in 
this timeframe while maintaining reliability (GE Energy 
Consulting 2014; NREL 2012a: NREL 2012b; Synapse 


Energy Economics 2011; Cleetus, Clemmer, and Fried- 
man 2009). Only seven states hit this cap prior to 2030. 

Key constraints included in our proposal, such as the 
1.5 percent annual growth rate cap and the 40 percent cap 
on the overall target, are reflective of current conditions and 
thus should be flexible over time. As the EPA undertakes 
regular reviews of the Clean Power Plan, which should occur 
at least every eight years as allowed by the Clean Air Act, 
these constraints could be adjusted upward or eliminated to 
reflect improvements in renewable energy technologies, grid 
integration techniques, and falling costs. 

Deploying More Low-cost Renewables 
through the Clean Power Plan 

The UCS proposal leads to stronger renewable energy targets 
for states than those proposed in the EPA’s draft Clean Power 
Plan, If all states met these targets, the nation’s electricity 
coming from renewable energy in 2020 would double 
compared with the EPA’s proposal— from 7 percent of total 
U.S. electricity sales to 14 percent. By 2030, it would result in 
a 23 percent share of renewable energy, as compared with 12 
percent under the current EPA proposal. All regions of the 
country would see higher renewable energy targets under our 
improved methodology (Figure 2), with higher targets in all 
but four states (Figure 3, p. 6). 

By increasing state renewable energy targets to these 
levels, UCS analysis shows that total COj reductions achieved 
by the Clean Power Plan could increase from 30 percent 
below 2005 levels to nearly 40 percent, assuming that the 
additional renewable energy generation displaced mostly 
natural gas. If more coal were displaced, total emissions 
reductions could increase above these levels. And of course, 
improvements in other building blocks within the Clean 
Power Plan, as well as states’ decisions to deploy renewable 
energy beyond their targets, could further increase the total 
level of emissions reductions. 

Some of the largest increases in renewable energy targets 
occur in the leading renewable energy states of the Upper 
Midwest and die West. Under the EPA’s approach, many of the 
renewable energy targets in these states reflect little, if any, more 
renewable energy dian what drey have already achieved. By 
contrast, our approach encompasses the reasonable expectation 
that these states will continue to grow at rates similar to what 
they are currendy demonstrating up to a maximum of 1.5 per- 
cent Further, we assume that full compliance with current state 
RES policies— a legal requirement, where they exist— should 
be incorporated into state renewable energy targets. This 
assumption has the greatest effect among Northeast and Mid- 
Atiantic state-s, as well as in California. 
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FIGURE 2. Regional Comparison ofRenewableEnei^ Targets, 20^ 



Renewable Energy Generation as % of Electricity Sales, 2030 
g EPA ProDoscd Approach UCS Demonstrated Growth Approach 



The UCS Demonstrated Growth Approach for setting state targets under the Clean Power Plan's renewable energy buildingblock leads to 
higher tarf^ts for 2030 than does the EPA’s proposed approach, and in every region of the country. In the upper Midwest, West, and Southeast 
regions, the amount of cost-effective renewable energy generation included in the targets at least double. 

SOURCE; ERA 20I4A, 


Higher Renewable Energy Levels in the UCS 
Proposal Are Affordable 

Achieving higher renewable energy targets under the Clean 
Power Plan— as proposed by the UCS approach— is also 
affordable. Diversifying the electricity mix with renewable 
energy would help reduce the economic risks associated 
With an ovorreliance on natural gas (Bolinger 2013; Fagan et 
al. 2013; Mercurio 2013). Reducing the demand for natural 
gas would also lead to lower and more stable natural gas and 
electricity prices. 

Using the National Renewable Energy Laboratory’s 
Regional Energy Deployment System (ReEDS) model, we 
analyzed the impacts on electricity and natural gas prices of 
achieving the state renewable energy targets under the UCS 
approach compared with business as usual. Our analysis 
also included updates to technology cost and performance 
assumptions that reflected data from recent project 
installations and mid-range projections for future costs 
(Cleetus et al. 2014). 

Under the UCS proposed approach, which leads to 
23 percent of electricity sales coming from renewable energy 
nationally in 2030, national average consumer electricity 


prices were a maximum of 0.3 percent higher per year than 
business as usual through 2030, with some regional variation. 
As a result, a typical household (using 600 kilowatt-hours per 
month) would see a maximum increase of 18 cents on their 
monthly electricity bill. Under the UCS proposal, the national 
average price of natural gas in the electricity sector would 
be 9 percent lower than business as usual by 2030. Previous 
studies have shown that reducing natural gas in the electricity 
sector also can help reduce consumer natural gas prices for 
heating and manufacturing (Cleetus, Clemmer, and Friedman 
2009; EIA 2009; UCS 2009). However, these benefits are not 
captured in our analysis, which uses an economic model that 
focuses only on the power sector. 

We also found that the incremental cost of increasing 
renewables under the UCS proposal was within the range 
that the EPA identifies as meeting BSER cost criteria under 
the Clean Power Plan (EPA 2014b; EPA 2014c). 

Our analysis is a reasonable approximation of the 
incremental cost impacts of increasing renewables under 
the Clean Power Plan. We did not analyze the full impacts of 
implementing the entire draft rule, but focused exclusively 
on the renewable energy building block. In addition, these 
results assume unrestricted national trading of renewable 
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FIGURE 3. Comparison ofState Renewable Energy Targ^ 2030 
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This chart compares theEPA's proposed 2030 renewable energy targets for each state with those of the modified approach recommended by 
UCS. As the chart illustrates, the EPA has underestimated the level of renewable energy that can cost-efiectively contribute to state emissions 
reduction targets. Nationally, the UCS approach nearly doubles the proportion of renewable energy included in the state targets. 

SOURCE: EPA 20I4A, 


energy credits (RECs). RECs represent the enei^ and 
environmental attributes of renewable electricity and serve 
as the basis for documenting ownership rights and trading 
transactions across the United States in both RES and 
voluntary markets. RECs and existing REC tracking systems 
would also be effective in accounting for the contribution 
of renewable energy within the Clean Power Plan frame- 
work (Quarrier and Farnsworth 2014). If there are any 
policy constraints placed on trading between regions, 
experience with renewable energy markets suggests that 
REC prices would likely be higher in some regions and 
lower in other regions of the country (Heeter et al. 2014). 
Furthermore, increasing renewable energy, in combination 
with other technolo^es and measures to cut carbon 
emissions— such as greater investments in energy efficiency— 
would lead to different impacts on energy prices and 
consumer bills. 


The UCS proposal also aims to capture the tremendous 
growth in renewable energy, driven largely by advances in 
technology and decreases in costs. Wind capacity increased 
by 75 percent and solar capacity by 473 percent from 2009 
to 2013 (AWEA 2014; SEIA 2014). The national average cost 
of wind power has dropped more than 60 percent since 
2009, making it competitive with new fossil fuel plants in 
many regions (Wiser and Boiinger 2014). Solar photovoltaic 
system costs fell by about 40 percent from 2008 to 2012, 
and by another 15 percent in 2013 (Kann et al. 2014; Barbose 
et al. 2013). Looking ahead, the two trends of improved 
technologies and reduced costs are expected to continue 
(BNEF 2014; IRENA 2014; NREL 2012a). 

This growth in renewable energy has helped most 
utilities comply with their state RES requirements at little or 
no cost to consumers, and in some cases even providing them 
with net savings (UCS 2013). A recent federal government 
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study, relying primarily on data from utilities and state 
regulators, found that between 2010 and 2012 the cost of 
complying with RESs in 25 states ranged from a net saving 
of 0.2 percent of retail rates to a net cost of 3.8 percent, wiA a 
weighted average cost of 0.9 percent (Heeter et al. 2014). 

Recommendadons 

Achieving higher levels of renewable energy deployment, and 
greater emissions reductions, will require strong actions over 
the next decade. Smart policies, such as a strengthened Clean 
Power Plan, could accelerate the advances in renewable 
energy use already under way. State renewable electricity 
standards and carbon caps have already been shown to work, 
and they could also be effective and affordable ways for states 
to meet their requirements under the EPA’s Clean Power 
Plan; carbon-pricing policies ha\^ also proven successful 
at the multi-state or regional level in delivering more cost- 
effective outcomes. 

To accelerate the transition to a low-carbon power 
sector, the UCS recommends that: 

• The EPA should expand the role of renewable energy 
in estabiishtng state emissions rate reduction tar- 
gets. Specifically, the EPA should revise its methodology 
regarding the renewable energy building block’s contribu- 
tion to state tarots, and the agency should set renewables 
growth rates that better reflect deployment rates already 
being achieved by many states. The EPA also should use 
actual generation data from 2013 and include recent and 
planned renewable energy development between 2013 and 
2017. Finally, it should incorporate full compliance with 
current state RES laws. 

• The EPA should commit to reviewing and strengthen- 
ing state emissions reduction targets, as well as state 
renewable energy targets, by 2025 to ensure that the 
Clean Power Plan is updated to reflect the latest cost- 
effective opportunities for cutting COj emissions. 

• States and the EPA should implement measures to 
prevent double counting of renewable energy genera- 
tion in complying with the Clean Power Plan. This can be 
accomplished by (a) using— and, where necessary, expand- 
ing on— existing regional renewable energy credit tracking 
systems; and (b) ensuring that compliance credit goes to 
the states where the purchasers of renewable enetgy gen- 
eration or credits reside, regardless of where the renew- 
able generation is physically located. 

• States should prepare to develop and implement 
strong compliance plans that include policies to increase 


their reliance on renewable energy resources to meet as 
much of their emissions reduction targets as possible. 
Toward that end, states should work with other states to 
find the lowest-cost carbon reduction options, if advanta- 
geous. States should also work with regional grid opera- 
tors to identify and implement policies and measures to 
ensure that higher levels of renewable energy can reliably 
and affordably be added to the grid (UCS 2014). 

Sharp reductions in power plant COj emissions are 
critical to help slow the pace of climate change. The UCS 
proposal for modifying the renewable energy building block 
under the EPA’s Clean Power Plan provides a powerful 
framework for expanding the use of such energy and putting 
us on a path toward a clean, affordable, and low-carbon 
electricity S 5 ^tem. 


Rachel Cleetus 


r is senior climate economist in the UCS 
Climate and Energy program. Steve Ciemmer is director of 
energy research and analysis in the program. JeffDeyette is 
energy campaign analytic lead and assistant director of energy 
research and analysis in the program. Seth MuHendore is 
energy analysis associate in the program. Jeremy Richardson 
is senior energy analyst in the program. 
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December 1, 2014 

To: Administrator Gina McCarthy 

cc: Janet McCabe, Acting Assistant Administrator, Office of Air and Radiation; 

Joseph Goffman, Associate Assistant Administrator & Senior Counsel, Office of Air and 
Radiation 

Docket ID No. EPA-HQ-OAR-2013-0602 
Proposed Clean Power Plan for Existing Power Plants 

Carbon Pollution Emission Guidelines for Existing Stationary Sources: Electric Utility 
Generating Units; Proposed Rule Vol. 79, Federal Register, No. 1 17, Wednesday, June 18, 2014 
Environmental Protection Agency 40 CFR Part 60. 

Environmental Protection Agency, EPA Docket Center (EPA/DC), Mailcode 2822 IT. Attention 
Docket ID No. OAR-20 13-0602, 1200 Pennsylvania Avenue, NW, Washington, DC 20460. 

Submitted via email to A-and-R-Docket@eDa.gov 


Dear Administrator McCarthy, 

The Union of Concerned Scientists (UCS) commends the Environmental Protection Agency 
(EPA) for issuing a draft carbon pollution standard for existing fossil-fired power plants under 
the authority of the Clean Air Act (CAA) section 1 1 1(d). The EPA’s draft Clean Power Plan 
(CPP), released on June 2, 2014 and published in the Federal Register on June 18, 2014, will 
help ensure reductions in power plant carbon dioxide (CO 2 ) emissions and a transition to cleaner 
generation sources. This standard is a critical first step in helping to slow the pace of climate 
change and limit its impacts. 

We appreciate the opportunity to submit comments on this proposal and hope to see our views 
incorporated in the final standard when it is issued in June 2015. UCS is the nation’s leading 
science-based nonprofit working for a healthy planet and a safer world. We work on behalf of 
our more than 450,000 supporters and network of nearly 18,000 scientists to advance public 
awareness of both the science of climate change and the solutions available to help lower 
emissions and mitigate some of the worst impacts of climate change. 

UCS strongly supports the EPA’s efforts to regulate carbon emissions from existing fossil fuel- 
fired power plants under the CAA. The EPA’s actions are firmly grounded in science. The threat 
posed by unchecked climate change, which is driven primarily by carbon emissions from human 
activities, has been clearly articulated by numerous national and international scientific 
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organizations, including the U.S. National Academy of Sciences^'', the U.S. Global Change 
Research Program,^^' and the Intergovernmental Panel on Climate Change^' In 2012, CO 2 
emissions from power plants were the largest single source of U.S. CO 2 emissions, responsible 
for approximately 38 percent of these emissions.^'’' Taking action to reduce emissions from the 
electricity sector is therefore crucial to our overall efforts to tackle climate change. 

We take this opportunity to provide detailed comments on several issues raised by the proposal 
published in the Federal Register on June 18, 2014, in the Notice of Data Availability (NODA) 
issued on October 28, 2014, and in associated Technical Support Documents (TSDs), We would 
particularly like to call your attention to our comments on an approach to strengthening the 
renewable energy provisions of the Clean Power Plan. We recommend modifications to EPA’s 
approaches that would nearly double EPA’s 2030 renewables target from 12 percent to 23 
percent of U.S. electricity sales by 2030. UCS modeling shows that strengthening the renewables 
building block to these levels is affordable and would increase the total emissions reductions 
achieved by the CPP from 30 percent to approximately 40 percent below 2005 levels by 2030. 

We request that the EPA take these comments into consideration as it works to finalize the Clean 
Power Plan by June 1,2015. 

Sincerely, 


On behalf of the Union of Concerned Scientists: 

Kenneth Kimmell, President 


Prepared by: 




Rachel Cleetus 
Senior Climate 
Economist 

Julie McNamara 
Energy Research 
Associate 


Steve Clemmer 
Director, Energy 
Research & Analysis 


Jeff Deyette 
Asst. Director, Energy 
Research & Analysis 




Jeremy Richardson 
Senior Energy Analyst 


Brenda Ekwurzel 
Senior Climate Scientist 


John Rogers 
Senior Energy Analyst 


G 8+5 Academies’ Joint Statement; Climate Change and the tnmsformation of energy technologies for a low carbon future. 
2009. .http://w\vw.nationalacademies.ora/inciudes/G8+5energv-climate09.pdf . UCS incorporates by reference all of the materials 
cited in these comments and ask that they be included in the ofTicial record of this proceeding. 

Melillo, Jerry M., Terese (T.C.) Richmond, and Gary W. Yohe, Eds., 2014; Climate Change Impacts in the United States; The 
Third National Climate Assessment. U.S. Global Chaige Rese^h Program, 84 1 pp. doi; 1 0.7930/JOZ3 ! WJ2. 

Intergovernmental Panel on Climate Change. 2014. Fifth assessment synthesis report. Online at 
http://mvw.ir)cc.ch/Ddf/as.sessment-reDOit/ar5/svr/'SYR AR5 LONGERREPORT.pdf 
U.S. Environmental Protection Agency. 2014. Inventory of US Greenhouse Gas Emissions and Sinks, 1990-2012. 
http://www.cpa.g(>v7climatechange/Do\vnloads/ghgemissions/US-GI{G-lnvcntorv'-20l4-Main-Text.pdf 
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Executive Summary of IICS Technical Comments 

1. Strong Support for the Clean Power Plan 

• UCS supports the Clean Power Plan as a significant opportunity to achieve cost-effective 
emissions reductions in the power sector, which is the single largest source of U.S. C02 
emissions, and help slow the pace of climate change. 

• UCS supports the flexible framework in the draft rule, including a role for renewable 
energy and energy efficiency, which puts states in a leadership role in deciding how best 
to make cost-effective emission reductions. However, UCS analysis and expertise in the 
power sector lead us to the conclusion that there are significant opportunities to 
strengthen the rule, especially by increasing the contribution from renewable energy. 

• We commend the EPA for the extensive stakeholder process it has conducted leading up 
to the release of the draft rule, and for its continued outreach to all affected parties 
including through this comment period. We strongly support the timeline to finalize the 
rule by June 1, 2015, and the deadlines for state compliance. 

2. Climate Science Imperative to Act 

• According to the Third National Climate Assessment, scientific evidence “unequivocally 
shows that our climate is changing and that the warming of the past 50 years is primarily 
due to human-induced emissions of heat-trapping gases.”' The Intergovernmental Panel 
on Climate Change Fifth Assessment Report states that many of the observed changes 
such as the warming of the atmosphere and ocean, loss of snow and ice and sea level rise 
are “unprecedented”, and that a continued rise in emissions will increase the risk of 
“severe, pervasive and irreversible impacts for people and ecosystems.”^ 

• In light of the urgent need to cut our global warming emissions to help slow the pace of 
climate change and limit its impacts, UCS strongly recommends that the EPA finalize a 
strong rule to cut carbon emissions from power plants in June 2015 as part of a national 
effort to limit U.S. emissions and provide communities more time to prepare. 

• UCS also notes that a strong Clean Power Plan is critical to ensuring a robust U.S. 
contribution to global efforts to limit emissions, including delivering on the upper end of 
the range of the 26 to 28 percent reduction in 2005 levels of net U.S. GHG emissions by 
2025 announced by the Obama Administration in its joint climate change announcement 
with China. 


Melillo, J. M., T.C. Richmond, and G. W. Yohe (Eds.) 2014, Climate Change Impacts in the United States: The Third National 
Climate Assessment. U.S. Global Change Research Program, 841 pp. doi;l0.7930/J0Z3l WJ2. Online at 
httD://nca2014.globa!clianee.gov'/ . 

“ Intei^overnmentai Panel on Climate Change (IPCC). 2014. Fifth Assessment Synthesis Report. Online at 
httD:.//iDcc.ch/Ddt7assessment-report-ar5/svr/SYR AR5 I.ONGRRREPORT.pdf. 
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3. The Best System of Emissions Reductions (BSER) 

• UCS supports the scope of, and flexibility in, the BSER for the Clean Power Plan, which 
reflects the many cost-effective options available to reduce power sector carbon 
emissions. 

• UCS opposes the option of setting the BSER as only the first two building blocks, i.e. 
increasing the efficiency of existing coal-fired power plants and shifting power 
generation from existing coal-fired power plants to underutilized natural gas combined 
cycle (NGCC) plants, because that would exclude the potential for renewables and 
efficiency to deliver significantly greater emissions reductions at reasonable cost. 

• We especially support the flexible choices provided to states, the inclusion of a role for 
renewable energy and energy efficiency in reducing emissions, the option to form multi- 
state compliance plans, and the inclusion of market-based emissions trading 
approaches — all of which will help drive down emissions at a lower cost. 

• We recommend that the EPA strengthen, and regularly update, the CPP to reflect the full 
potential of affordable real-world emission reduction opportunities, and commensurate 
with the urgent need to address climate change. Our analysis shows that emission 
reductions of at least 40 percent below 2005 levels by 2030 are technically and 
economically feasible, and this level therefore corresponds with the best system of 
emission reduction.^ 

4. Heat Rate Improvements; Building Block 1 

• UCS supports the EPA's determination of a 6 percent heat rate improvement (HR!) at 
existing coal-fired power plants as part of the BSER because several recent engineering 
studies support the conclusion that this level is technically feasible and economically 
reasonable. 

• UCS supports the EPA's methodology for determining the HRl potential at coal-fired 
power plants to reduce carbon emissions because studying the variability in heat rates 
across the fleet is a sound way to gauge the potential for HRl. 

• UCS recommends including biomass and natural gas co-firing in setting the BSER 
because there are states and regions where these options are cost-effective. 

5. Coal to Gas Switching: Building Block 2 

• UCS supports using generation from excess capacity at existing NGCC plants to displace 
generation from coal and oil/gas steam units, as part of the Clean Power Plan’s Building 
Block 2. The state re-dispatch targets set by the EPA are achievable in the 2020 

’ Our analysis showed that simply strengthening the renewables building block, as described in detail in section 6, 
would result in an additional 1 0 percent increase in emission reductions above the 30 percent reduction from 2005 
levels by 2030 that the proposed rule achieves. 
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timeframe, especially when accounting for the large number of coal units already planned 
for retirement between 2013 and 2020. However, given the growing evidence that an 
overreliance on natural gas poses significant and complex risks to consumers, public 
health, and the climate, we recommend the EPA consider ways to avoid incentivizing 
natural gas generation and overbuilding infrastructure at the expense of other cost- 
effective, lower carbon resource alternatives. 

• UCS recommends that the EPA maintain its proposed 70 percent target utilization rate for 
existing NGCC in determining the BSER for Building Block 2. 

• UCS recommends that the EPA increase the amount of generation from under 
construction NGCC units that is incorporated in the BSER re-dispatch calculation. The 
EPA’s assumption that 79 percent of the total generation from under construction NGCC 
plants (e.g., a 55 percent capacity factor out of a total 70 percent capacity factor) would 
be utilized to meet new demand — and is therefore unavailable for re-dispatch purposes — 
overestimates the generation from these units likely to be used for new power demand 
rather than replacing generation from retiring coal units. We recommend reversing the 
EPA’s proposed allocation of generation from under construction NGCC units so that a 
capacity factor of 55 percent is available for re-dispatch purposes, and a capacity factor 
of 1 5 percent is unavailable. 

• UCS recommends that the EPA use a regional — rather than state — method for 
determining potential for gas re-dispatch, noting that regionalization generally leads to 
lower costs and more accurately aligns with the construct and operation of power grids 
across the nation. 

• UCS recommends that the EPA also set standards to directly curb methane emissions 
from the oil and gas sector and update its GWP to 34 to more accurately conform to the 
latest science. 

6 . Renewable Energy: Building Block 3 

• UCS strongly supports the inclusion of renewable energy as a compliance option 
in the Clean Power Plan, but recommends modifications to strengthen Building 
Block 3 that would use the most up-to-date data on renewable energy, set 
renewable energy growth rates at levels already being achieved by leading states, 
incorporate full compliance with current state renewable electricity standards, and 
reflect expected renewable energy growth between 2013 and 2017. UCS analysis 
shows nearly doubling EPA’s renewable target to 23 percent of U.S. electricity 
sales by 2030 is affordable and would lead to greater emission reductions. This 
level corresponds with the best system of emission reduction (BSER), in contrast 
with the EPA’s proposal which is more of an “average system of emission 
reduction.” 
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• DCS also recommends improvements to strengthen EPA’s Alternative Approach 
including eliminating the technical potential benchmarks, relying primarily on 
economic potential to set state and regional targets, using more up-to-date 
renewable energy cost and performance assumptions, and reflecting regional 
differences and existing state commitments, 

• UCS recommends using and, where necessary, expanding on existing regional 
renewable energy credit (REC) tracking systems as the most effective mechanism 
for tracking state compliance, accounting for interstate effects, and preventing 
double counting. We also recommend requiring adjustments to take into account 
the emissions reductions associated with voluntary renewable energy purchases 
(RECs or “green power”) to preserve the integrity of that market and the 
emissions reductions sought by voluntary institutional, commercial, and private 
purchasers, allowing such consumers to achieve reductions beyond those required 
under statutes and regulations. 

• UCS recommends the EPA include the emission reductions from new renewables 
in the emission rate formula as a more consistent and equitable approach with 
how natural gas fuel switching is treated in Building Block 2, and exclude 
existing renewable energy and at-risk nuclear generation if the EPA opts to 
change the formula, given that their emission reductions are already embedded in 
the baseline emissions and generation mix. 

• UCS supports incentives for early action, prior to 2020, to encourage investments 
in renewables and energy efficiency after a state compliance plan has been 
approved by the EPA, as long as these incentives do not undermine the overall 
level of emissions reductions achieved by the CPP. 

7. Nuclear Power: Building Block 3 

• UCS supports the EPA’s proposal to include new nuclear reactors that are under 
construction in setting state emission reduction targets and for compliance, which is 
consistent with the EPA’s treatment of new natural gas combined cycle plants and UCS’s 
recommendation for new renewables that are under construction. 

• UCS recommends excluding existing “at-risk” nuclear generation from the formula for 
setting state emission reduction targets, as the number of at-risk reactors is limited, site 
specific, and will likely decline over time as natural gas and wholesale electricity prices 
rise. 

• UCS does not support allowing existing plants that may receive a license extension 
beyond 60 years to be counted as new generation for the purposes of compliance, given 
important safety issues that are outside of the EPA’s jurisdiction. 

8. Energy Efficiency: Building Block 4 

• UCS recommends that the EPA use a target for incremental annua! energy efficiency of 
at least 2.0 percent of electricity sales for each state, based on inclusion of a broader suite 
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of energy efficiency policies, measures, and technologies in its calculation of state 
targets. 

• UCS similarly recommends that the EPA use a target of at least 0.25 percent per year for 
the ramp-up rate, based on the broader suite of opportunities, and incorporate a 
differential approach for states at the lowest annual levels, to better reflect opportunities 
for states at low levels of efficiency development. 

• UCS recommends that the EPA update its baseline year for energy efficiency targets to 
2013 and update cost and performance assumptions for efficiency technologies and 
measures to reflect the most recent data on state-level energy efficiency programs, and 
incorporate a range of other strategies to ensure the integrity and effectiveness of 
Building Block 4, including with respect to interstate trading, voluntary actions, and 
improvements in transmission and distribution. 

9. Regional and Market-Based Approaches to Compliance with the Clean Power Plan 

• UCS supports the flexibility in the Clean Power Plan that allow's states to comply with 
the emissions reductions requirements called for by the CPP on a regional or multi-state 
basis if they so choose because this can lead to lower cost emission reductions. 

• We also support the inclusion of market-based approaches to compliance, including 
emissions trading programs, carbon caps and carbon revenue-raising options, as long as 
the emissions reductions achieved are equivalent to the state goals in the CPP. 

• UCS recommends that EPA provide guidance, in the case of states that choose to use 
market-based approaches that generate carbon revenues, on using such revenues, in part, 
to support or retrain displaced workers, invest in renewable energy and energy efficiency 
programs, and provide assistance to low-income and environmental justice communities. 


10. Timing of Implementation and Compliance Dates for the Clean Power Plan 

• UCS supports the EPA’s proposal for the implementation timeline of the Clean Power 
Plan, the deadlines for state and multi-state compliance plans, and the dates for 
compliance with interim and final state goals. 

• We strongly recommend that the EPA review and update state goals and other aspects of 
the Clean Power Plan no later than 2025, to reflect technology improvements that can 
contribute to a Best System of Emission Reduction (BSER) determination and 
opportunities for cost-effective emissions reductions. 

• UCS does not support a change in the glide path for emissions reductions that would 
potentially delay emissions reductions. 
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11. Need and Cost-effective Potential to Strengthen the Clean Power Plan 

• Given the urgent need to cut global warming emissions, DCS recommends that the EPA 
ensure that the CPP achieves the full potential of cost-effective emissions reductions 
available in the power sector, and that these reductions take place in a timely manner. 
Strengthening the CPP is also a critical component of the US contribution to international 
efforts to cut global emissions and slow the pace of climate change. 

• Based on our analysis, we recommend several ways to cost-effectively strengthen the 
Clean Power Plan in keeping with the BSER criteria, including by: 

■ Increasing the contribution from the renewable energy and energy efficiency building 
blocks; 

■ Implementing a change in the goal computation formula to ensure that new and 
incremental renewable energy (RE), energy efficiency (EE) and nuclear generation 
explicitly replaces generation from fossil fuel-fired sources, which is a better 
representation of the BSER and consistent with the treatment of incremental NOCC; 
simultaneously, we recommend a formula change to remove existing generation 
resources (renewable energy and “at risk” nuclear energy) from the denominator of 
the formula used to calculate state goals since the associated emission reductions are 
already embedded in the baseline emissions and generation mix. 

■ Including both the generation and emissions impacts of new NGCC units in the state 
goal calculation; 

■ Ensuring that there are no changes to the 2020-2029 glide path that result in a delay in 
the interim and final goals for emissions reductions achieved by the CPP. 

12. Environmental and Economic Justice Concerns 

• UCS recognizes that, unless state compliance plans include specific worker transition 
provisions, the proposed standard for carbon emissions at existing power plants may have 
disproportionately negative impacts among certain coal-heavy geographic regions, coal- 
dependent communities, and coal-related workers. 

• UCS recommends that the EPA work in conjunction with other federal and state agencies 
to leverage existing programs and resources that can be brought to bear in addressing 
impacts to coal communities and assisting displaced workers. States should consider a 
variety of policy mechanisms, both within the context of state compliance plans and 
through complementary policies enacted by state legislatures, to address these needs. 

• UCS recommends that EPA require states to conduct environmental justice analyses of 
their compliance plans, and provide guidance to states on how to assess changes in 
criteria pollutants, water quality, and other environmental damage that may result from 
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their compliance plans and assess the potential impacts on neighboring or downwind 
communities.'* 

• UCS recommends that states prioritize the development of renewable energy resources 
and the expansion of energy efficiency programs in overburdened and impacted 
communities, including low-income, minority, disadvantaged, and coal-heavy 
populations. 

13. Guidance to States 

• UCS recommends that the EPA provide clear guidance to states in developing their 
compliance plans to ensure that states are able to develop and submit robust plans in a 
timely way, and that such guidance cover issues such as treatment of certain energy 
options, best practices, methodologies, non-compliance penalties, processes, and options 
for addressing worker transition and environmental justice concerns. 


For example, the EPA should integrate the technical guidance in Plan EJ 2014 into its guidance for state compliance plans for 
the CPP to help states comply with the requirement for an environmental Justice analysis of those plans. (EPA. N.d. Plan EJ 
2014. Online at httn://v\ovw.eDa.sov/environmentaliustice/Dlan.ciA 
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1. Strong Support for the Clean Power Plan 

• UCS supports the Clean Power Plan as a significant opportunity to achieve cost- 
effective emissions reductions in the power sector, which is the single largest source 
of U.S. CO 2 emissions, and help slow the pace of climate change. 

• UCS supports the flexible framework in the draft rule, including a role for 
renewable energy and energy efficiency, which puts states in a leadership role in 
deciding how best to make cost-effective emission reductions. However, UCS 
analysis and expertise in the power sector lead us to the conclusion that there are 
significant opportunities to strengthen the rule, especially by increasing the 
contribution from renewable energy. 

• We commend the EPA for the extensive stakeholder process it has conducted 
leading up to the release of the draft rule, and for its continued outreach to all 
affected parties including through this comment period. We strongly support the 
timeline to finalize the rule by June 1, 2015, and the deadlines for state compliance. 

1.1. The Clean Power Plan represents an hi.storic opportunity to cut power sector 
emissions. 

The Clean Power Plan is being promulgated in the context of the biggest shift in the U.S. power 
sector has experienced in the last half century. Our nation’s dependence on coal-fired power is 
decreasing as aging and polluting power plants are becoming increasingly uncompetitive relative 
to cleaner generation sources. Coal power accounted for more than half of our nation’s electricity 
supply as recently as 2008 but had declined to just 39 percent by 2013. Since 2009, utilities have 
announced plans to close or convert to natural gas more than 430 coal generators in 37 states. 
These retirements of coal-burning plants total approximately 70,000 megawatts (MW) of power 
capacity, or about 20 percent of the total 2008 U.S. coal fleet,* 

A combination of market and policy factors is driving these changes. The cost of coal is rising, 
and many coal generators have well-exceeded their intended design and economic lifespan. If 
older units are to remain in service, owners must add the cost of upgrading pollution controls to 
the cost of general refitting.* Other market factors making coal less attractive include low natural 
gas prices, reduced growth in electricity demand, and the falling costs of renewable energy. In 
addition, the successful implementation of state and federal policies supporting renewable energy 
and energy efficiency has cut into coal’s market advantage over other power sources.’ 


^ Fleischman, L„ R. Cteetus, J. Deyette, S. Clemmer, and S. Frenkel 2013. Ripe for retirement: An economic analysis 
of the U.S. coal fleet. The Electricity Journal 26{l0);5l-63. Online at dx.doi.org/10.1016/i.tei.2013.1 i.005 . 

* Cleetns, R., S. Clemmer, E. Davis, J. Deyette, J. Downing, and S. Frenkel. 2012. Ripe for retirement: The case for 
closing America's costliest coal plants. Cambridge, M A; Union of Concerned Scientists. Online at 
htip:/7vv\v\v.ucsii.sa.()ra/assets/documents./ciean energV/’'RiDC-for-Rettremem-Full-Renort,Ddf . 

’ Ibid 
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The electric power sector is the largest single contributor to U.S, global warming pollution, 
accounting for approximately one-third of total emissions and nearly 40 percent of carbon 
dioxide (CO 2 ) emissions. And coal plants alone were responsible for almost 80 percent of 
electric sector CO 2 emissions in 201 1 . The EPA’s draft Clean Power Plan provides a flexible 
framework under which states will cut CO 2 emissions by choosing from among a number of 
emissions-reducing options. These options include increasing generation from renewable energy, 
nuclear, and natural gas power plants, and investing in energy efficiency at fossil fuel plants and 
in buildings and industry. 

As coal power’s dominance wanes, the United States has a valuable opportunity to accelerate the 
transition to an economy powered by clean, affordable, and reliable energy sources, while 
protecting public health and cutting CO 2 emissions. In the last few years, electricity from natural 
gas power plants has largely stepped in where coal plants have backed out. Driven largely by low 
prices, the natural gas power industry’s share of the U.S. electricity mix increased nearly 30 
percent from 2008 to 2013. This surge in natural gas generation has resulted in important near- 
term benefits, including reduced harmful air and water emissions from power plants, less water 
use, greater flexibility of the power grid, and renewed economic development in gas-rich regions 
of the country. However, a number of complex risks — economic, environmental, public health, 
and climate risks — accompany the country’s increasing dependence on natural gas. 

Ramping up investments in renewable energy and energy efficiency is critical to ensuring a 
transition to a diversified, clean electricity system. These clean energy resources are already 
ramping up quickly across the country, demonstrating that they can deliver affordable, reliable, 
and low-carbon power. Advances in technology and decreases in costs are driving tremendous 
growth — wind power capacity, for example, increased by 75 percent and solar capacity by 473 
percent from 2009 to 2013.*’’ The national average cost of wind power has dropped more than 60 
percent since 2009, making it competitive with new fossil fuel plants in many regions. Solar 
photovoltaic system costs fell by about 40 percent from 2008 to 2012, and by another 15 percent 
in 2013."''^ 

Nationally, the share of non-hydro renewable resources doubled from 3 percent in 2008 to more 
than 6 percent of the U.S. power supply in 2013. Numerous studies have found that with existing 
technologies and measures, renewable energy can reliably and affordably increase to much 


* American Wind Energy Association (AWEA). 2014. U.S. wind industry annual market report 2013. Washington, DC: AWEA. 

Solar Energy Industries Association (SEIA). 2014. Solar energy facts: 2013 year in review. Washington. DC: SEIA. Online at 
www.scia.Qrg/sites/defaulVfilcs/YIR%202013%20SMl%20ract%20Shcct.pdf . 

Wiser, R., and M. Bolinger. 2014. 2013 wind technologies market report. Washington DC; U.S. Department of Energy, Office 
of Energy Efficiency and Renewable Energy. Online at 

http://eetd.lbl.gov/sites/atl/'files/2013 wind technoloaies market report final3.D<lf . 

“ Kann, S., M.J. Shiao, S. Mehta, C. Honeyman, N. Litvak, and J. Jones, 2014. U.S. solar market insight report 2013. 
W^ashington, DC: Solar Energy Industries Association. 

Barbose. G., N. Darghouth, S. Weaver, and R. Wiser. 2013. Tradcing the sun VI: An historical summary of the installed price 
of photovoltaics in the United States from 1998 to 2012, LBNL-6350E. Berkeley, CA: Lawrence Berkeley National Laboratory, 
Online at http://einp.lbi.gov/sites/aii/fi!e&'lhnl-6350c.pdf . 
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higher levels — reaching up to 25 to 30 percent of the total U.S. power supply or more — over the 
next two decades. Indeed, many states and regions are already achieving these levels today. 

1.2. The proposed Clean Power Plan is flexible and cost-effective. 

The flexible framework of the Clean Power Plan provides significant opportunities for states to 
make smart energy choices to help them reduce emissions cost-effectively. The Best System of 
Emission Reduction (BSER) proposed by the EPA takes advantage of the many affordable 
choices to help reduce emissions by shifting to cleaner generation sources. Importantly, it 
includes a role for renewable energy and energy efficiency. Choosing a path leading to a diverse 
supply of low-carbon sources — a mix made up primarily of renewable energy and energy 
efficiency but also including a more balanced role for natural gas — will help ensure a more 
consumer-friendly, resilient, and diversified electricity system, deliver cost-effective CO 2 
emissions reductions, and minimize the risks that an over-reliance on natural gas would present. 
The energy choices we make in the next few years will have major consequences for our- 
economy, health, and climate for many decades to come. 

1.3. The EPA must .strengthen and finalize tlie Clean Power Plan by lime 201.7 

Our analysis shows that there are significant opportunities to strengthen the Clean Power Plan, 
particularly by increasing the role of renewables in cutting emissions (see section 6). We urge the 
EPA take advantage of this and other opportunities to strengthen and improve the rule so that it 
delivers emission reductions of at least 40 percent below 2005 levels by 2030. We also call upon 
the EPA to ensure that it is finalized by June 1, 2015, in accordance with the Presidential 
Memorandum on Power Sector Carbon Pollution Standards. '■* 


Union of Concerned Scientists (UCS). 2013, Ramping up renevtabies. Cambridge, MA: UCS. Online at 
vvwvv.ucsusa.org/sites/default/files/leeacv/assets/documcnts/clean energy/RamDing-liD-Rcnewables-Enerev-You-Can-Count- 
On.pdf . 

‘‘’The White House. 2013. Presidential Memorandum — Power Sector Carbon Pollution Standards. Online at 
http://wvvvv.\vhitehoiise.gov/the-press-oirice/20l3/06/25/presidentiat»memorandum“DO\ver-sector-carbon-Dotlution-standards . 


16 



148 


Union of Concerned Scientists - Technical Comments on the Clean Power Plan 

2. Climate Science Imperative to Act 

• According to the Third National Climate Assessment, scientific evidence 
“unequivocally shows that our climate is changing and that the warming of the past 
5(1 years is primarily due to human-indnced emissions of heat-trapping gases.”'"’ The 
Intergovernmental Panel on Climate Change Fifth Assessment Report states that 
many of the observed changes such as the warming of the atmosphere and ocean, 
loss of snow and ice and sea level rise are “unprecedented”, and that a continued 
rise in emissions will increase the risk of “severe, pervasive and irreversible impacts 
for people and ecosystems.”'^ 

• In light of the urgent need to cut our global warming emissions to help slow the pace 
of climate change and limit its impacts, UCS strongly recommends that the EPA 
finalize a strong rule to cut carbon emissions from power plants in June 2015 as 
part of a national effort to limit U.S. emissions and provide communities more time 
to prepare. 

• UCS also notes that a strong Clean Power Plan is critical to ensuring a robust U.S. 
contribution to global efforts to limit emissions, including delivering on the upper 
end of the range of the 26 to 28 percent reduction in 2005 levels of net U.S. GHG 
emissions by 2025 announced by the Obama Administration in its joint climate 
change announcement with China. 

2.1. Carbon emissions are driving climate change with accelerating pace. 

Evidence of the heat-trapping role of carbon dioxide (CO:) in the atmosphere was established in 
1 859 and by the end of that century the discovery emerged that fossil fuel emissions could cause 
a shift in Earth's climate.” The first confirmation that these emissions were already changing 
Earth’s temperature emerged during the 1930s.'* 

The accelerating pace of emissions after these discoveries is alarming, with over half emitted 
since 1970 of the total human CO: emissions between 1750 and 2010.” The annual atmospheric 
CO: increase (2.9 ppm) over 2012-2013 was the highest over the 1984 to 2013 period of 


MeliMo, i. M., T.C. Richmond, and G. W. Yohe (Eds.) 2014. Climate Change Impacts in the United States: The Third National 
Climate Assessment. U.S. Global Change Research Program, 84 1 pp. doi: 10.7930/J0Z3 1 WJ2. Online at 
http://nca20 1 4.gioba]chanee.gov/ . 

Intergovernmental Panel on Climate Change (IPCC). 2014. Fifth Assessment Synthesis Report. Online at 
http://iDcc.ch/Ddl7asses$ment»reD0rt/ar5/svr/SYR AR.'S l.ONGERREPORT.ndf. 

Fleming, J.R. 1998. Historical Perspectives on Climate Change, Oxford University Press. 

* Callendar, G.S. 1938. The artificial production of carbon dioxide and its influence on temperature. Quarterly J. Roya! 
Meteorological Society 64:223-240. 

IPCC, 2014: Summary for Policymakers, In: Climate Change 2014, Mitigation of Climate Change. Contribution of 
Working Group ill to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Edenhofer, 

O., R. Pichs-Madruga, Y. Sokona, E. Farahani, S. Kadner, K. Seybofti, A. Adler, 1. Baum, S. Brunner, P. Eickemeier, B. 
Kriemann, J. Savolainen, S. Schldmer, C. von Stechow, T. Zwickel and J.C. Minx (eds.)]. Cambridge University Press, 
Cambridge, United Kingdom and New Yoric, NY, USA. 
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record.^® Accelerating emissions has occurred despite the worldwide trend, since 1 850, in the 
mix of primary energy supply shifting away from less carbon intensive fuels from primarily 
biomass to primarily coal to more oil and gas in the mix?' The latest tracking for each country’s 
share of CO 2 emissions ranks China (27 percent) and the United States ( 1 7 percent) as the top 
two in 201 1 P' The bulk of 201 2 U.S. heat-trapping emissions was in the form of CO 2 (82 
percent) with nearly a third of all U.S. emissions that year coming from electricity generation (32 
percent).^^ Carbon standards aimed at reducing emissions from existing U.S. power plants 
tackles one of the largest current sources of global CO 2 emissions in the world. 

2.2. Future risks of cal'a.strophic climate outcomes add urgency for emissions 
reductions. 

Certain catastrophic climate outcomes are a growing risk unless substantial progress in global 
heat-trapping emissions occurs. The northern permafrost soil organic carbon pool is estimated to 
be around 1672 petagrams carbon (PgC).^"' This is larger than the anthropogenic budget of 
around 1 ,000 PgC emissions to stay below a global mean temperature rise of 2°C above the 
1861-1880 period; half (445-585 PgC) has already been emitted by 2011.^^ 

Keeping this region cold enough to prevent the release of these vast stores of carbon in the form 
of methane (CH4) and CO2, trapping heat and w-arming Earth even faster, is a key factor in the 
urgency for substantial emissions reductions. Reasons include the processes that lead to 
amplified warming in the Arctic which pose risks of increased permafrost degradation rates.^* 
The loss of the upper few meters of permafrost is projected to decrease 37 percent to 81 percent 
by the end of this century under RCP2.6 and RCP8.5 future scenarios respectively.^'' Carbon 
released from permafrost is irreversible for millennia.'* 


WMO. 2014. WMO Greenhouse Gas Bulletin: The State of Greenhouse Gases in the Atmosphere Ba.sed on Global 
Observations through 2013. World Meteorological Organization. ISSN 2078-0796. 

Blanco G. et al.. Chapter 5: Drivers, Trends, ^d Mitigation, in Climate Change 201 4: Mitigation of Climate Change. 
Contribution of Working Group III to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change. 

U.S. Energy Information Administration. Indicators COj Emissions Tables for 201 1. Online at 
http://w\v\v.eia.!iov/cftu?ns/indhDroieci/icdinc]tfx3.cfm?tid=90&Did=44&aid~K&cid~regions&svid=20()7&e\ id-20! l&unit=MTC 
DPP . 

EPA. 2014. Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2012. U.S. Environmental Protection Agency, 
Washington D.C. The EPA 430-R-I4-003. 

Kuhry, P., Grosse, G., Harden, J. W., Hugelius, G., Koven, C. D., Ping, C.-L., Schirrmeister, L. and Tarnocai, C. 2013. 
Characterisation of the Pennafrost Carbon Pool. Permafrost Periglac. Process., 24:146-155. doi: 10.1002/ppp.l782 

Collins, M., R. Knutti, J. Arblaster, J.-L. Dufresne, T. Fichefct, P. Friedlingstein. X. Gao, W.J. Gutowski, T. Johns. G. Krinner, 
M. Shongwe, C. Tebaldi, A.J. Weaver and M. Wehncr. 201 3. Long-term Climate Change: Projections, Commitments and 
Irreversibility. In: Climate Change 2013: The Physical Science Basis. Contribution of Working Group 1 to the Fifth Asse.ssment 
Report of the Inlergovernmenlal Panel on Climate Change [Stocker, T.F., D. Qin. G.-K. Plaltner, M. lignor. S.K. Allen. J, 
Boschung. A. Naucis, Y. Xia, V. Bex and P.M. Midgley (eds.)]. Cambridge University Press, Cambridge. United Kingdom and 
New York, NY. USA. 

Lawrence. D.M., Slater, A.G,, 'fomas. R.A., Holland. M.M., and Deser, C. 2008. Accelerated Arctic land wanning and 
permafrost degradation during rapid sea ice loss. Geoj^iys. Res. Lett. 35 DOI 10.1029/2008GL033985 

IPCC. 2013 . Summary for Policymakers. In: Climate Chmige 201.3: The Physical Science Basis. Contribution of Working 
Group I to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Stocker. T.F., D. Qin, Ci.-K. Planner, 
M, Tignor, S.K. Allen, J. Boschung, A. Nauets, Y. Xia. V. Bex and P.M. Mklglcy (eds.)]. Cambridge University Press. 
Cambridge, United Kingdom and New York, NY, USA. 
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Another catastrophic climate outcome, that is irreversible for millennia, is ice sheet collapse.^’ 
Long before total collapse, significant ice sheet shrinking would transform coastlines of the 
world to a degree that would be unrecognizable to many coastal residents of today. Paleoclimate 
evidence from the last interglacial period, around 130,000 years ago, occurred with the combined 
shrinking of the perimeter of the Greenland ice sheet and the West Antarctic Ice Sheet with an 
associated sea level rise of more than 4 to 6 meters above current sea level. Today’s CO 2 levels 
in the atmosphere are much higher than when these changes occurred over the last interglacial. 

At 6 meters additional sea level rise, south Florida and the Mississippi Delta regions of Louisiana 
would be severely inundated as well as large portions of other coastlines around the world.^' 

2.3. Ciiinate change impacts in the U.S. are growing. 

Already, people living in the U.S. are exposed to climate change impacts that vary in severity 
depending on the season, location, socioeconomic factors as well as local, regional, and national 
resilience policies.^^ Land ice and warming oceans both contribute to global sea level rise with 
the former at a much higher increasing pace than the latter.^^’^'* This combined with local land 
elevation shifts and the loss of natural barriers has increased so-called “nuisance flooding” in 
areas of the U.S. with more than 300 percent increase (Norfolk, VA, San Francisco, CA, and 
Washington DC) to more than 900 percent increase (Baltimore, MD, and Annapolis, MD) in the 
number of flood days in recent years (2007-2013) compared to around 50 years earlier (1957- 
1963).’^ The future risk of nuisance flooding is directly tied to the rate at which the U.S. and the 
world choose the pace of emissions going forward. Emissions really matter to many coastal 
communities. For example, in Annapolis, MD, which currently experiences nearly 50 tidal flood 
events per year, the community could face over 220 such events under an intermediate-low 
scenario or over 380 such events under the highest emissions scenario.^* Since there are only 365 
days a year, that means tidal flooding twice a day at current Annapolis locations or for all 
practical purposes — inundation. 

The growing risk of extreme events that lead to too much water (or snow) or too little water (and 
associated consequences) have cost lives, property and at times transformed local communities 

^ Ibid. 

Overpeck J.T., B.L. Otto-Bliesner. G.H. Miller, D.R. Muhs. R.B. Alley, and l.T. Kiehl, 2006. Paleoclimatic Evidence for 
Future Ice-Sheet Instability and Rapid Sea-l.4:vel Rise. Sc!ence:3l 1:1747-1750. 

Overpeck, J.T. and J.L. Weiss. 2009. Projections of future sea level becoming more dire. PNAS. 106: 21461-21462. 

Melillo, Jcrr>- M., Terese (T.C.) Richmond, and Gar>' W. Yohe, Eds. 2014. Climate Change Impacts in the United States: The 
Third National Climate .'Assessment. U.S. Globa! Change Research Program. 841 pp. doi: I0.7930/J0Z3I W.I2. 

Church, J.A,, N.J. White, L.F. Konikow. C.M. Domingues. J.G. Cogley, E. RignoL J.M. Gregory, M.R. van den Broeke, AJ. 
Monaghan, and I. Velicogna, 201 !. Revisiting the Earth's sea-level and energy budgets from 1961 lo 2008. Geophvs, Res, Lett. 
38. doi: I0.1029./20I IGL048794. 

Walsh. J., D. Wucbbles. K. Hayhoe, .1. Kossin. K. Kunkel, G. Stephens. P. Thome. R. Vose, M. W'ehner, J. Willis, D. An- 
derson, V. Kharin, T. Knutson, F. Landcrer. T. Lenton. J. Kennedy, and R. Somerville. 20 i 4, Appendix 3; Climate Science 
Supplement. Climate Change Impacts in the United Stales: ITie Third National Climate Assessment. J. M. Melillo, Terese (T.C.) 
Richmond, and G. W. Yohe. Eds.. U.S. Globa! Change Research Program. 735-789. doi: 1 0.793Q/.I0KS6PHH. 

Sweet, W., J. Park. .1. Marra, C. Zervas, S. Gill. 2014. Sea I.evc1 Ri.se and Nuisance Flood Frequency Changes around the 
United States. NOAA Technical Report NOS CO-OPS 073 and online at 
htrp:.//wAv\v.noaanews.noaa-gov/stories2014/20I40728 nuisanceflooding.html . 

Spanger-Siegfried, F,., M.F. Fitzpatrick, and K. Dahl. 2014. Encroaching tides: How sea level rise and tidal flooding threaten 
U.S. East and GuifCoast communitic.s over the next 30 years. Cambridge, MA: Union of Concerned Scientists. 
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when severe enough to permanently displace a critical number of residents. The fundamental 
consequence of more water vapor in the atmosphere from global warming, has led to an increase 
in precipitation volume in the heaviest annual events, in Alaska and the Continental U.S. (e.g., 
Northeast (71 percent); Midwest (37 percent).^’ 

Higher temperatures increase soil and surface water evaporation and plant transpiration rates 
leading to increased drought risk in some regions, seasons or time periods.^* Warmer 
temperatures in the Western U.S. have brought earlier snowmelt leaving high mountain forests 
hotter and drier, especially comparing the dry La Nina years compared with La Nina years 
decades earlier, increasing the risk of large wildfires.^^ Federal fire suppression costs, in 2012 
dollars, have increased from around $440 million in 1985 to around 1.7 billion in 2013.'*° 

Significantly reducing U.S. existing power plant emissions in the next decade and beyond can 
help reduce the risks of negative consequences from climate change in the U.S. and the world. 

As part of the global effort to reduce emissions, in 2009 the U.S. committed to reducing 
emissions 17 percent below 2005 levels by 2020,“*' and recently announced a commitment to 
further reduce emissions 26 to 28 percent below 2005 levels by 2025.*^ These commitments 
would put the U.S. on a path to the goal of reducing emissions by at least 80 percent by 2050, a 
goal consistent with international agreements. Scientists conclude that to meet international goals 
to limit warming to 2°C above preindustrial levels,”*^ the world must stay within a budget of 
around 1,000 PgC emissions,'*'' For the U.S. to make good on those commitments, the power 
sector will need to cut emissions by more than the estimated reductions from the Clean Power 
Plan of 30 percent below 2005 levels by 2030. 


Walsh, J., D. Wuchbles, K. Hayhoa, .F. Kossin, K. Ktinkci. G. Stephens, P. Thorne. R. Vose, M. Wehner, J. Willis, D. 
Anderson. S. Doney, R. Feely. P. Hennon, V, Kharin. T. Knutson. F. Landerer, T. Lenton. .1. Kennedy, and R. Somerville. 2014. 
Ch. 2 : Our Changing Climate. Climate Change Impacts in the United States: The I'hird National Climate Assessment. J. M. 
Melillo, Terese (T.C.) Richmond, and G. W. Yohe. Eds,. U.S. Global Change Research Program, 1 9-67. 
doi:10.7y30/,K)KW5CXT. 

Westerling .A.L., H.G. Hidalgo. D.R. Cavan, and T.W. Svveinam, 2006. Wanning and earlier spring increase western U.S. 
forest wildfircactivity. Science 313:940-94.3. 

Cieetus. R., iind K. Mulik. 20 1 4. Playing with fire; I low climate change and development patterns are contributing to the 
soaring costs of we.stem wildfires. Cambridge. MA; Union of Concerned Scientists. 

United States. 2010. Copenhagen Accord submission. Online at 
hitp://unfccc.int/files/meetings/cop_15/copenhagen_accord/appi!cation/pdf/unitedstatescphaccord_app.l.pdf 
The White House. 2014. U.S.-China Joint Announcement on Climate Change and Clean Energy Cooperation. Fact .sheet. 
Online at http:/,''wvv'\v.whitehouse.>iov/the-v')ress-ofllce/2014/l 1/1 l/ract-sheei-us-china-ioint-announceinent-climate-chanee-and- 
clean-energy-c 

National Research Council. 20 1 0. Limiting the magnitude of future climate change. Washington, DC: National Academies 
Press. 

'*'* Collins, M., R. Knutti, i. Arbiaster, J.-L. Dufresne. T. Fichefet, P. Friedlingstein, X. Gao, W.J. Gutowski, T. Johns, G. Krinner, 
M. Shongwe, C. Tebaldi, A.J. Weaver and M. Wehner. 2013. Long-term Climate Change: Projections, Commitments and 
Irreversibility. In; Climate Change 2013; The Physical Science Basis. Contribution of Working Group 1 to the Fifth Assessment 
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3. The Best System of Emissions Reductions (BSER) 

• UCS supports the scope of, and flexibility in, the BSER for the Clean Power Plan, 
which reflects the many cost-effective options available to reduce power sector 
carbon emissions. 

• UCS opposes the option of setting the BSER as only the first two building blocks, i.e. 
increasing the efficiency of existing coal-fired power plants and shifting power 
generation from existing coal-fired power plants to underutilized natural gas 
combined cycle (NGCC) plants, because that would exclude the potential for 
renewables and efficiency to deliver significantly greater emissions reductions at 
reasonable cost. 

• UCS supports the flexible choices provided to states, the inclusion of a role for 
renewable energy and energy efficiency in reducing emissions, the option to form 
multi-state compliance plans, and the inclusion of market-based emissions trading 
approaches — all of which will help drive down emissions at a lower cost. 

• UCS recommends that the EPA strengthen, and regularly update, the CPP to reflect 
the full potential of affordable real-world emission reduction opportunities, and 
commensurate with the uigent need to address climate change. Our analysis shows 
that emission reductions of at least 40 percent below 2005 levels by 2030 are 
technically and economically feasible, and this level therefore corresponds with the 
best system of emission reduction.'’^ 

UCS applauds the EPA for proposing a flexible standard for carbon emissions at existing power 
plants, and for including the potential for renewable energy and energy efficiency as compliance 
mechanisms. The BSER defined by the EPA takes advantage of multiple cost-effective options 
already in use and available across the country to help shift our electricity system from more 
fossil fuel-intensive generation sources toward cleaner, less polluting options. It also allows 
states to choose and combine the options they prefer, including joining together with other states 
to form multi-state compliance plans. 

The proposed standard, however, would deliver approximately 30 percent reductions in carbon 
emissions from the power sector by 2030, a level that is not commensurate with the scale of the 
climate problem and is inconsistent with reaching at least 80 percent reductions by 2050. UCS 
therefore urges strengthening the standard and offers specific ways in which the proposal can 
achieve emissions reductions of at least 40 percent below 2005 levels by 2030. These include an 
improved methodology for determining the state targets for renewable energy (Building Block 
3), using the most recent generation and technology cost and performance data in calculating 


Our analysts showed that simply strengthening the renewables building block, as de.scribed in detaii in section 6, would result 
in an additional 10 percent increase in emission reductions above the 30 percent reduction from 2005 levels by 2030 that the 
proposed irile achieves. 
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state targets, and improving the EPA’s formula for setting the emission rate targets. 
Strengthening the CPP will provide public health, environmental and economic benefits, 
alongside helping to reduce heat trapping emissions. 

3.1. UCS .supports the indusion of cost-effective "outside the fence line” approaciie.s, 
including renewable energy and energy efficiency, to reduce carbon dioxide 
emissions. 

A framework that recognizes the interconnected nature of the electricity grid will capture greater 
emissions reductions at a lower cost per ton, particularly by including non-emitting renewable 
energy and reducing electricity demand through end-use energy efficiency.'** Renewables have 
grown tremendously in recent years as costs decline. From 2009 to 2013, wind capacity 
increased by 75 percent'*’ and solar capacity by 473 percent.”** Average costs of wind power 
dropped more than 60 percent since 2008; solar photovoltaic systems costs fell by about 40 
percent from 2008 to 2012, and another 1 5 percent in 2013.'”’** 

3.2. UCS supports the flexibility inherent in the proposed framework that allows 
states to decide how best to meet the standard. 

States may use the building blocks in any combination or at any level of ambition they choose, 
so long as they meet the state-specific targets established by the EPA's determination of the 
BSER. This is critical to the cost-effectiveness of the emissions reductions achieved by the 
standard.*' It also puts states in the driver’s seat in deciding which options suit their specific 
circumstances. 

3.3. The reduction targets propo.sed by the EPA are iii.sufficient to meet the level of 
reductions required by the scale of the climate problem. 

With Americans already facing worsening risks of climate impacts, clearly outlined in the 
National Climate Assessment,*’ the EPA’s Clean Power Plan is an important step forward in the 
effort to limit those risks, discussed at length in section 2 of our comments. We offer a 
systematic and consistent methodology for calculating more aggressive targets for renewable 


Cleetus, R., S. Clemmer, J. Deyetle, and S. Satfler. 2014. Climate Game Changer: How a carbon slandard can cul power plant 
emissions in half by 2030. Cambridge, MA; Union of Concerned Scientists. Online at 

hitp://vvv>'\v.ucsusa.org/siTes/dcrauit^nics/lcgacv/asscts/'documcnts/globat wanning/Carhon-Standards-Analvsis-Union-of- 
Concemed-Scientists.pdf . 

American Wind Energy Association (AWEA). 2014. U.S. wind industry annual market report 2013. Washington, DC: AWEA. 
Solar Energy Industries Association (SEIA). 2014. Solar energy facts: 2013 year in review. Washington, DC: SEIA. Online at 
ww\v.scia.org.^sitcs./default/filcs/YlR%2()20l3%20$M}%2()Fact%20Sheet.ndf . accessed on September 15, 2014. 
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Washington, DC: Solar Energy Industries Association. 

Barbose, G., N. Darghoulh, S. Weaver, and R. Wiser. 201 3. Tracking the sun VI: An historical summary of the imstalied price 
of photovoltaics in the United States from 1998 to 2012, LBNL-6350E. Berkeley, CA: Lawrence Berkeley National Laboratoiy. 
Online at httD://emD.!bLgov/siies/all/nies.''lbnl-6350e.Ddf. accessed on September 15,201 4. 
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Melillo, J. M., T.C. Richmond, and G. W. Yohe (Eds.) 2014. Climate Change Impacts in the United States; The Third National 
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energy generation (see section 6) that achieves 10 percent greater emission reductions than the 
EPA's proposed method, i.e., emission reductions of 40 percent below 2005 levels by 2030. Our 
methodology is a logical outgrowth of the EPA's approaches but does not rely on applying state 
renewable electricity standards (RES) to states without such policies, and it achieves greater 
reductions in emissions in all regions and in all but four states. 

3.4. OCS reconiiiieiids that the EPA clarily the look-back provision.s of the Clean Air 
Act and review and update the standard appropriately. 

The EPA carbon standard is only the first step in curbing harmful emissions, and that emissions 
must continue to decline beyond 2030. The agency should clarify the look-back provisions of the 
Clean Air Act, specifically designating when the targets will be updated to reflect new 
information. We recommend that the agency review and update the standard at least every eight 
years, with the first update by 2025, With the costs and performance of low carbon technologies 
improving rapidly, this type of review will be essential for ensuring we achieve the full potential 
for cost-effective emission reductions. We note the experience of the nine states participating in 
the Regional Greenhouse Gas Initiative (RGGI), which recently tightened the cap^^ on carbon 
emissions based on new data on cost and impacts of the program. Based on the recent dramatic 
growth of renewable energy and corresponding precipitous drop in costs, it seems reasonable to 
assume that the economic calculations will have changed by the end of the compliance period, 
and that additional cost-effective reductions in CO 2 should be included in the BSER. 

.3.5. IJC.S supports .strengthening the emission reduction targets for the .state.s. 

The EPA offers several alternatives in establishing the BSER for each state and solicits 
comments on all of them. For example, the EPA offers a second option for compliance levels and 
times, which establishes less stringent emissions reduction targets but requires compliance by 
2025^“'. The EPA also lays out several options for establishing the BSER using combinations of 
the building blocks. UCS strongly opposes the option of setting the BSER as only the first two 
building blocks*^ (p.34836), because it would exclude the potential for renewables and efficiency 
to deliver significantly greater emissions reductions at reasonable cost. 

3.6. UCS reconiniends establishing the B,SER ba.sed on the mo.st recent generation and 
technology cost and performance data available. 

By the time the rule is finalized, the EPA should have access to final 2014 data and the agency 
should use that information in establishing state targets. Building from the most recent data on 
renewable generation is critical, given the rapid growth in deployment of these resources in 
recent years. In addition, the agency should use the most recent cost and performance data for 
renewable energy technologies, such as wind and solar. The EPA’s assumptions should be 


http:/.■'VV^^v\v■rggi.o^2/dcsign/ovcrv^c\v/caD 
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.soitrces-electric-utiiitv-gcnerating#n.743 
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updated to reflect new NREL resource assessments, more recent data from actual projects, and 
credible studies projecting continued cost reductions and technology improvements through 
2030. These studies and data sources are discussed in more detail in section 6. The data and 
calculations in these technical comments are based on data from 2013, unless otherwise noted. 

3.7. 0CS recommends that the EPA improve the consistency in the emissions rate 
formula by treating Building Blocks 3 and 4 similar to Building Biock 2. 

The formula the EPA developed for calculating the adjusted emissions rate is inconsistent in its 
treatment of zero-carbon generating sources and does not adequately account for expected 
emissions reductions from developing those resources. See section 1 1 for our specific guidance 
on improving the formula and other issues raised by the October 28, 2014, Notice of Data 
Availability.^* 

3.8. UCS rccotnmend,s that the EPA indude niarket-ba.sed approaches, such as 
enii.ssions trading programs or carbon fees, in the deilnitiori of the BSER for the 
Clean Power Plan. 

The EPA should provide specific guidance to states on how to demonstrate equivalence for 
market based approaches, so that they can take advantage of those options if they so choose. 
Market-based approaches can provide flexibility and low cost options to reduce emissions, as 
well as revenues for addressing worker transition and environmental justice considerations (see 
sections 9 and 12). 


http://vvww2.eoa.gOv/carbon-nolluIion-.staiijard.s/clcan-DQwer-Dlan-oronoscd-rutc-noticc-data-avaijahilitv 
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4. Heat Rate ImproTCinents: Building Block 1 

• UCS supports the EPA’s determination of a 6 percent heat rate improvement (HRI) 
at existing coal-fired power plants as part of the BSER because several recent 
engineering studies support the conclusion that this level is technically feasible and 
economically reasonable. 

• UCS supports the EPA’s methodology for determining the HRI potential at coal- 
fired power plants to reduce carbon emissions because studying the variability in 
heat rates across the fleet is a sound way to gauge the potential for HRI. 

• UCS recommends including biomass and natural gas co-firing in setting the BSER 
because there are states and regions where these options are cost-effective. 

4.1. UCS supports the EPA estimate of the potential for HRI acro.ss the coal fleet as 
appropriately conservative. 

The EPA considered two HRI components: operational best practices and equipment upgrades. 
The agency reviewed the technical literature and analyzed real-world data to determine the 
potential for HRI. It concluded that best practices for operations and maintenance (O&M) could 
lead to a 4 percent improvement and that equipment upgrades could achieve another 2 percent. 
As described*’ in the Technical Support Document, the EPA reduced its estimates below what it 
found to be technically and economically feasible to allow for differences among individual 
EGUs and across states. Thus, according to the agency’s own analysis, the overall 6 percent HRI 
target is conservative. 

4.2, UCS supports the ERA'S contention that a 6 percent HRI target is technically 
plausible on a fleet-wide basis. 

The EPA identified a number of measures that could improve efficiencies at coal-fired power 
plants and quantified the level of improvement each could achieve.** While some stakeholders 
have raised concerns about the viability of this level of HRI (especially for newer plants) several 
technical studies*’ support the conclusion that higher improvements are possible and cost 
effective over the entire fleet. Resources for the Future (RFF) analyzed*"’ performance data for 
coal plants in 2008, sorted by boiler type, and found the average HRI would be 5.5 percent if 
each plant matched the best performing (top 10 percent) plants in its class. RFF concluded that 
the 6 percent figure is technically plausible and economically reasonable. The National Energy 
Technology Lab has laid out a vision for improving the nation's coal fleet from 32.5 percent 
efficiency to 36 percent.*' 


” EPA. 2014. Technical Support Document for GHG Abatement Measures. 

” EPA. 2014. Technical Support Document for GHG Abatement Measures. Table 2*3. 

See. for example: Sargent & Lundy LLC. 2009. Coal-fired power plant heat rate reductions. Chicago: Report SL-009597. 
Burtraw, D. http://%yivw.rtY-ore/cenlers/ciimale and electricity nn1icv/Pm>esi'6-increaaing-Efficiencv-at-Cnal-P!ants.aspx 
’ NETL20I0. improving the efficiency of coal-fired power plants tor near-term greenhouse gas emissions reductions. 
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4.3. UCS concludes that a 6 percent HRl is cost effective on a fleet-wide basis. 

Recognizing that economic calculations vary from plant to plant, UCS agrees with the EPA that 
a six percent HRI across the coal fleet is cost effective. Moreover, UCS emphasizes that 
retirement of older, less efficient, and dirtier coal plants will help states achieve their targets. The 
average age of the nation’s coal fleet is 38 years,*^ compared to an average expected lifetime of 
30 years. By 2013, 24 GW of coal-fired generation, with an average age of 51 years,*^ had 
already been announced for retirement. By 2020, the start of the compliance period, more 
existing plants will have outlasted their expected lifetimes. Thus for some EGUs, investments in 
HRl may not make sense because of the age of the facility. For others, however, HRI may make 
sense and may even extend their useful lifetimes.^'* States will have to consider their own 
individual generating fleets to determine the most cost-effective way to meet their targets. Case 
law affirms that reduced usage of covered entities (including retirement) is consistent with 
complying with air pollution regulations.*^ States have been given maximum flexibility to 
comply with their individual state targets, but as noted by the RGOI states,** that flexibility 
should not extend to setting the targets. (See section 5 for a deeper discussion of coal retirements 
as part of our comments on Building Block 2.) 

4.4. lies .supports the EPA's concept of considering heat rate variability to estimate 
potential for HRl from plant operation and maintenance. 

The EPA looked at variability of heat rates in coal fired power plants as a method to assess the 
potential for improvements in operation and maintenance (O&M). Heat rate is the principal 
metric by which the quality of electric generation is measured, and high variability indicates 
potential for improvement.*’ UCS supports this concept as a valid way of gauging the 
performance of EGUs. The EPA’s methodology also adjusted for ambient and operating 
conditions, which can affect heat rates at individual units. Adjusting for boiler size, design, 
vintage, and presence of pollution control equipment, an independent analysis of heat rate 
variability over 25 years concluded that a 6 percent HRl represents the upper bound of technical 
feasibility, ignoring costs.** Their findings support the EPA's claim that costs are low, at least for 
modest HRl of 1-2 percent. That analysis also noted factors influencing heat rates, including 
poor management support, lack of engineering expertise on site, the threat of New Source 
Review, and fuel cost pass-through to customers, can limit implementation of HRl. The Sierra 


Cieetus, R., et al. 2012. Ripe for retirement: the case for closing America's costliest coal plants. Cambridge, MA: Union of 
Concerned Scientists. 

Fieischman, L., R. Clectus, J. Deyette, S. Clemmer, and S, FrenkeL 2013. Ripe for retirement; An economic analysis of the 
U.S. coal fleet. The Eleclriciiy Journal Online a! dx.doi.org/ 1 0. 1 0 1 6/i .tei.lQ 1 3 . 1 1 .005 . 

^ Ellerman, D. 1998. Note on the seemingly indefinite extension of power plant lives, a panel contribution. The Energy Journal 
19(2): 1 29. 

https://\v\v'\v.federalregister.gov/ar1icies./20 14, '06/ 18/201 4»13726/carbon-Dollution-emission-guideline.s-for~existing-sta!ionarv- 
sources--eiectric-utilitv-gencrating#D-872 . 

^ See technical comments submitted by the RGGl states on tfie Clean Power Plan (Docket ID EPA-HO-OAR-2013‘0602). 

EPA. 2014. Technical Support Document for GHG Abatement Mea^res. p.2-26. 

Linnet ai. 2014. Regulating greenhouse gasses of coal poww plants under the Clean Air Act. Journal of the Association of 
Environmental and Resource Economi.sts, 1:97-134. 
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Club has similarly studied variability in heat rates over 1 1 years and concludes® that the EPA 
should set the HRI target at 10 percent, 

4.5. UCS recominends that the EPA include biomass co-firing as part of the BSER. 

If developed in a sustainable manner, biomass can supply increasing amounts of low carbon 
electricity, as discussed in more detail in section 6.4. 1.1. Recent modeling by NREL,™ ElA,’’ 
and UCS,^^ shows that biomass co-firing is a cost-effective option in certain cases and does 
represent a portion of additional renewable energy sources expected to come on line by 2030. 

We agree, as the EPA noted in the draft CPP, that the source of the biomass is critical to ensuring 
that co-firing decreases total CO 2 emissions on a lifecycle basis. The EPA notes that the CO 2 
reduction potential for biomass co-firing depends on a wide variety of factors, including land-use 
practices, the type of biomass, moisture content, and the type of coal it replaces.^^ Cost estimates 
are highly site-specific, and may be driven primarily by collection and transportation costs, in 
particular the distance over which the feedstock must be transported. UCS suggests that biomass 
co-firing be evaluated on a regional or state basis for inclusion in the BSER (see section 6). 
Finally, biomass co-firing can also help stimulate local and regional economies, particularly in 
the Midwest,^** the Southeast, and in Appalachia.’^ 

The EPA’s ongoing work on the Framework for Assessing Biogenic Carbon Dioxide for 
Stationary Sources is critical to understanding the role that sustainable biomass can play in 
reducing OHO emissions, and establishing the safeguards necessary to ensure robust accounting 
of lifecycle emissions and other impacts from the use of biomass.’* UCS will continue to review 
and assess the findings in the latest report as it undergoes review by the Science Advisory 
Board.” 


See comments to be submitted by the Sierra Club on the Clean Power Plan (Docket ID EPA-HQ-OAR-20 1 3*0602). 

^National Renew^le Energy Laboratory (NREL). 2012a. Renewable electricity futures study, NREL/TP-6A20-52409. Golden. 
CO: NREL. Online at www.nrei.govVanalvsis/rc futures/, accessed on September 15, 2014. 

” Energy Information Administration (EIA). 2014. Annual Energy Outlook 2014. Washington, DC: U.S. Department of Energy. 
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5. Coai to Gas Switching: Building Block 2 

• UCS supports using generation from excess capacity at existing NGCC plants to 
displace generation from coal and oil/gas steam units, as part of the Clean Power 
Plan’s Building Block 2, The state re-dispatch targets set by the EPA are achievable 
in the 2020 timeframe, especially when accounting for the large number of coal units 
already planned for retirement between 2013 and 2020. However, given the growing 
evidence that an overreliance on natural gas poses significant and complex risks to 
consumers, public health, and the climate, we recommend the EPA consider ways to 
avoid incentivizing natural gas generation and overbuilding infrastructure at the 
expense of other cost-effective, lower carbon resource alternatives. 

• UCS recommends that the EPA maintain its proposed 70 percent target utilization 
rate for existing NGCC in determining the BSER for Building Block 2. 

• UCS recommends that the EPA increase the amount of generation from under 
construction NGCC units that is incorporated in the BSER re-dispatch calculation. 
The EPA’s assumption that 79 percent of the total generation from under 
construction NGCC plants (e.g., a 55 percent capacity factor out of a total 70 
percent capacity factor) would be utilized to meet new demand — and is therefore 
unavailable for re-dispatch purposes — overestimates the generation from these units 
likely to be used for new power demand rather than replacing generation from 
retiring coal units. We recommend reversing the EPA’s proposed allocation of 
generation from under construction NGCC units so that a capacity factor of 55 
percent is available for re-dispatch purposes, and a capacity factor of 15 percent is 
unavailable. 

• UCS recommends that the EPA use a regional — rather than state — method for 
determining potential for gas re-dispatch, noting that regionalization generally leads 
to lower costs and more accurately aligns with the construct and operation of power 
grids across the nation. 

• UCS recommends that the EPA also set standards to directly curb methane 
emissions from the oil and gas sector and update its GWP to 34 to more accurately 
conform to the latest science. 

S.l. UCS supports using generation from excess capacity at existing NGCC plants to 
displace generation from coal and oil/gas steam units, as part of tiie Clean Pow'er 
Plan's Building Block 2. 

Increasing generation from excess capacity at existing natural gas power plants is a sensible and 
cost-effective near-term action for displacing generation from higher carbon emitting sources. 
When combusted in an efficient, combined-cycle (NGCC) power plant, natural gas emits 
approximately 800 pounds of CO 2 per megawatt-hour (MWh) — an amount some 50 to 60 
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percent less than the amount emitted from a typical new coal plant.’* Burning natural gas instead 
of coal also results in a number of immediate public health and environmental co-benefits. 
Natural gas combustion releases much smaller amounts of soot and smog-forming pollutants, 
including nitrogen oxides, sulfur dioxide, and fine particulates, which contribute to asthma and a 
variety of other lung, and heart, conditions. Moreover, unlike coal, natural-gas-fired electricity 
generation does not emit appreciable levels of mercury, arsenic, and other toxic substances that 
can cause adverse neurological effects in children and other health problems.” 

Utilities and power producers across the country are already increasing output from natural gas 
power plants largely to replace aging coal plants that have become less and less economic. As a 
result of abundant supplies and low prices, generation from natural gas increased by nearly 30 
percent between 2008 and 2013; at which time natural gas accounted for 27 percent of the total 
U.S. power supply.*” Even historically heavy coal power-producing states are demonstrating the 
ability to rapidly shift from coal to natural gas. For example, between 2008 and 2013, natural gas 
generation in Georgia increased from 10 percent to 34 percent of the state’s power mix. Similar 
jumps in natural generation during this period occurred in more than a dozen states, including 
North Carolina (3 percent to 22 percent), Virginia (13 percent to 29 percent), Ohio (2 percent to 
15 percent), and Pennsylvania (9 percent to 22 percent).*' 

Despite the recent shift toward natural gas, there is still plenty of excess capacity in the U.S. 
natural gas power fleet that can be used to displace the coal and oil/gas steam generation 
embedded in the state targets under Building Block 2. For example in 2012, the NGCC fleet 
experienced capacity factors averaging between 44 percent and 46 percent. That is well below 
the 85 percent or higher capacity factors at which NGCC units are capable of producing. In fact, 
a recent analysis by the Union of Concerned Scientists found that in nearly every NERC 
region*^, the capacity factor needed for existing NGCC plants to replace both coal units already 


National Energy Technology Laboratory. 2010. Cost and performance baseline for fos.sil energy plants. Volume ! : Bituminous 
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consequences of energy production and use, Washington, DC: National Academies Press. Online at 
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planned for retirement and those units deemed economically vulnerable (105 gigawatts, or GW, 
of coal capacity in total) is well below 85 percent. On average across NERC regions, retiring 
coal can be replaced by boosting the existing NGCC national average capacity factor to about 58 
percent.*^ All this evidence suggests that the state re-dispatch targets set by the EPA are 
achievable well within the 2020 timeframe, especially when accounting for the nearly 47 GW of 
coal units either already closed or planned for retirement between 2013 and 2020. 

5.2, The EPA should consider ways to avoid incentivizing natural gas generation ant! 
overbuilding infrastructure at the expense of other cost-effective, lower carbon 
resource aiteraatives. 

Despite its potential near-term economic and carbon benefits, there is growing evidence that an 
overreliance on natural gas poses significant and complex risks to consumers, the economy, 
public health and safety, land and water resources, and to the climate. For example, while its 
smokestack emissions are significantly cleaner than coal’s, the extraction, distribution, and 
combustion of natural gas present serious environmental, public health, and climate change 
challenges.®'' 

Replacing coal plants with natural gas plants will likely reduce the amount of CO 2 emitted for 
each megawatt-hour of U.S. electricity generated; however, a number of recent studies have 
concluded that abundant natural gas will do little to reduce overall heat trapping emissions.*^ 
Extensive modeling of future scenarios has found that, in addition to replacing coal, increased 
reliance on natural gas could delay the deployment of clean renewable energy. As demand for 
electricity grows and generating capacity is added to the system to meet it, demand that could 
have been met by new renewable energy resources might instead be met by natural gas. As a 
result, total carbon emissions will fail to approach the level of reductions needed to meet U.S. 
targets. Under certain scenarios, global warming emissions may actually increase. 

Direct smokestack pollutants are not the only global warming emissions associated with natural 
gas. The drilling and extraction of the fuel from wells, and its distribution in pipelines, also 
results in the leakage of methane — a primary component of natural gas that is 34 times stronger 
than carbon dioxide at trapping heat over a 1 00-year period and 86 times stronger over 20 
years,** While there is still uncertainty about the precise quantity of these so-called fugitive 
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methane emissions, preliminary studies and field measurements range from 1 to 9 percent of 
total natural gas production.*^ EPA should set standards to directly limit these methane emissions 
(see recommendation below). 

Over the long-term, natural gas power plants are far less attractive from a climate standpoint than 
cleaner and much lower-carbon alternatives such as energy efficiency and renewable energy. 

And continuing to increase the nation’s dependence on natural gas — as EIA forecasts project 
under current policy and market conditions** — could ultimately undermine progress toward long- 
term climate emission reduction goals while delaying the transition to a diverse and truly low- 
carbon electric power system. Consequently, we recommend the EPA consider ways— within the 
Clean Power Plan and using other regulatory authority as appropriate — to avoid incentivizing 
natural gas generation and overbuilding infrastructure at the expense of other cost-effective, 
lower carbon resource alternatives. 

5.3, DCS reconiniends that the EPA maintain its proposed 70 percent target 
utilization rate ior existing NGCC in detenniiiing the BSER for Building Block 2. 

We find that the 70 percent capacity factor is a reasonable benchmark for NGCC usage, since 
many of these plants were designed to run at much higher rates, above 85 percent,*® Also, a 
regionalized approach to setting gas re-dispatch targets (see below) would help alleviate 
concerns that some stakeholders have raised about the infrastructure needed to provide higher 
volumes of natural gas to these plants. 


Change 2013: The Physical Science Basis. Contribution of Working Group ( to the Firth Assessment Repoitof the 
Intergovernmenta! Panel on Ciimaic Change (Stocker, T.F.. D. Qin. G.-K. Planner. M. Tignor. S.K. Alien, .1. Boschung, A. 
Naucis, Y. Xia, V. Be.x and P.M. Midgley {cds.)J. Cambridge University Press, Cambridge, United Kingdom and New York, NY. 
USA. . 

Tollefson, 3 . 2013. Methane leaks erode green credentials of natural gas. Nature 493(7430):I2. Online at 
\\'ww.nature.com/nevvs/methane*leakserode-green»credentials»of-naUiral»gas-1.12I2.^///ref-link-5 . Cathles, L.M., L. Brown, M. 
Taam, and A. Hunter. 2012, A commentary on “The greenhouse-gas footprint of natural gas in .shale formationfi'’ by R.W. 
Howarth, R. Santoro, and A. Ingraffea. Climatic Change 1 1 3{2):525-535. Online at 

cce.comcil.edu/EnergvCiimateChange/NaluraiGasDev/Docuinent&''PDFs''FlNAL%20Short%20Version%20 10-4-1 {.pdf . 
Howarth, R.W., D. Shindell, R. Santoro, A. Ingraffea, N. Phillips, and A. Townsend-Small. 2012. Methane emissions from 
natural gas systems. Background paper prepared for the National Climate Assessment, reference number 201 1-0003. Online at 
\v\vw.eeb.comell.edu/howarth/Hovvarth%2Qcl%20al.%20— %20National%20C[imate°/^i20Assessment.pdf . Petron, G., G. Frost, 
B.R. Miller, A. I. Hirsch, S.A. Montzka, A. Karion. M. Trainer, C. Sweeney, A.E, Andrews, L. Miller, J. Kofler, A. Bar-Man, E.J. 
Dlugokencky, L. Patrick, C.T. Moore, Jr., T.B. Ryerson, C. Siso, W. Koiodzey, P.M. Lang, T. Conway, P. Novelli, K. Masarie, 

B. Hall, D. Guenther, D. Kitzis, J. Miller, D. Welsh, D. Wolfe, W. Neff, and P. Tans. 20 1 2. Hydrocarbon emissions 
characterization in the Colorado Front Range: A pilot study. Journal of Geophysical Research: Atmospheres 1 1 7{D4). Online at 
onlinelibrarv.wilev.conv^doi/10. 1029/20 1 UDQ 16360/abstract . Skone, T. 2012. Role of alternative energy sources; Natural gas 
power technology assessment, DOE/NETL-201 1/1536. Washington, DC; U.S. Department of Energy. Weber, C., and C. Ciavin. 
2012. Lite cycle carbon footprint of shale gas; Review of evidence and implications. Environmental Science and Technology 
46:5688-5695. Online at pubs-acs.org,^doi/abs/l0.1021/es300375n . 

** Energy Information Administration (EIA). 2014a. Annua! Energy Outlook 2014. Online at www.eia.gov/forecasts/aeo/. 

*** See, e.g., North American Electric Reliability Corp., 2008-2012 Generating Unit Statistical Brochure — All Units Reporting, 
httD:/7uavw.nerc.com/pa/RAPA/gads/Page&''ReDorts.asD.\ ; Higher Availability of Gas Turbine Combined Cycle, Power 
Engineering (Feb. 1 , 20 1! ), http.7/w\vw.pQwer-eng.com/articles/prmt/volmne-n5/lssue"2/reanircs/higher-availabiiitv-Qf-gas- 
turbiiic-coiTibincci-cvclc.html . 
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5.4. UCS recommends that the EPA increase the amotint of generation from under 
construction NGCC units that is incorporated in the BSER re-dispatch calculation. 

EPA has assumed that under construction NGCC plants are being built mostly to meet new 
electricity demand. Assuming those plants operate at 70 percent capacity factor, the agency 
assumes that a larger portion (a 55 percent capacity factor, meaning 79 percent of a new plant’s 
generation) meets new demand, while the remaining 15 percent is available to displace existing 
fossil. However, this overestimates the amount of generation that will be utilized to meet new 
power demand because many of these plants are being built to replace retiring coal generation 
deemed uneconomic*® due to age, lack of pollution controls, and cheaper alternatives. 

Of the nine states with under construction NGCC units incorporated into the Building Block 2 
target methodology, all except for California have significant planned coal generator retirements 
scheduled between 2012 and 2018 (Table 5-1). In fact, the total capacity of planned coal 
retirements in these states outweighs the capacity of under construction NGCC plants by nearly a 
factor of 2 to 1 (16,366 MW vs 8,938 MW). In some case, these under construction NGCC units 
are being built explicitly to replace the generation from retiring coal plants. For example, the 620 
MW NGCC plant that Kentucky Utilities is building at Cane Run will replace the generation 
from coal units the utility is retiring at its Cane Run, Green River, and Tyrone facilities.*' 

Table 5-1. Comparison of Under Construction NGCC Capacity in Building Block 2 with 
Capacity of Planned Coal Retirements, by State. 



Under Construction 
NGCC Capacity (MW)* 

Planned Coal Retirement 
Capacity (MW)* 

California 

1,855 

0 

Colorado 

200 

690 

Florida 

1,157 

1,062 

Kentucky 

640 

3,187 

Mississippi 

150 

877 

North Carolina 

2,249 

2,409 

Ohio 

539 

5,971 

Virginia 

1,928 

2,1 14 

Wyoming 

220 

56 

Total 

8,938 

16,366 


*Under construction NGCC capacity is based on data included in the EPA Clean Power Plan. Planned coal 
retirement capacity data is from: Fleiscliman, L., R. Cleetus, J. Deyette, S. Clemmer, and S, Frenkel. 2013. Ripe for 
Retirement: An Economic Analysis of the U.S. Coal Fleet. The Electricity Journal 26(10):5!-63. Online at 
dx.doi-ora/10.1016/i.tei-2()i3-l 1.005 : updated as needed with information from SNL Energy. 


’’’’ Cleetus, R., S. Clemmer, E. Davis, J. Deyette, J. Downing, and .S. Frenkel. 2012. Ripe for retirement: The case for closing 
America’s costliest coal plants. Cambridge, MA: Union of Concerned Scientists. Online at 
http://wvw.ucsusa.org/'a5set.s/documents/ciean enerev/%20RiDe.for.Retitemcnt-Fuli.ReDOrt.pdf . 

^ Bandyk, M. 2013. “Kentucky Utilities facing new controls at coal plant under EPA settlement”. SNL Energy, January 2 . 
Online at https://www.sni.com/!nteractiveX/artiele.aspx?fD=16707547&KPLT=2. 
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While it is difficult to precisely determine how much generation from new NGCC capacity will 
go toward displacing retiring coal, it is clear that the EPA’s estimate is overly conservative. As a 
result, we recommend reversing the EPA’s proposed allocation of generation from under 
construction NGCC units by allocating a capacity factor of 55 percent as available for re- 
dispatch purposes (and a capacity factor of 1 5 percent as unavailable), instead of the 1 5 percent 
available (versus 55 percent unavailable) that is assumed in the draft proposal. 

5.5. lies recommends that tlie EPA use a regional method for determining potential 
for gas re-dispatch, noting that regionalizatiou generally leads to lower costs and 
more accurately align,? w'itli the construct and operation of power grids across the 
nation. 

As described in the October 28, 2014, Notice of Data Availability, the EPA is soliciting 
comment on whether to define the targets for Building Block 2 on the basis of the regional 
availability of additional NGCC capacity up to the 70 percent capacity factor. UCS validates this 
methodology as a way of making the targets for Building Block 2 more equitable across states; it 
would increase targets for states with little existing NGCC capacity (such as West Virginia and 
Kentucky) and ameliorate targets for states with large excess capacity (such as Texas and 
Florida). A regional approach would also more consistently align with ongoing grid operations 
and electricity dispatch decisions. Finally, regionalization of the gas re-dispatch targets would be 
more consistent with how the EPA calculates the renewable energy building block targets. We 
note that while our proposed stronger renewable energy targets (see part 7) are developed on a 
bottom-up approach from the state level, they can be easily regionalized in a similar manner for 
consistency. 

.5.6. lies recommends that the EPA also set standards to directly curb methane 
emission.s from the oil and gas .sector, the second largest industrial contributor to 
greenhouse gas emissions. 

To ensure that fuel switching from coal to natural gas results in significant emission reductions 
under the CPP, the EPA should also simultaneously implement strong standards to reduce 
fugitive methane emission from the production and distribution of natural gas. The natural gas 
industry is the largest industrial source of methane emissions at 23 percent of the total, and 
emissions are projected to increase as a result of the hydraulic fracturing boom.’^ The Obama 
Administration’s recently released multi-sector strategy to cut methane emissions from 
agriculture, landfills, coal mines, and oil and gas production is an important step to reduce the 
climate risks of natural gas.^^ A recent study by Clean Air Task Force, NRDC and the Sierra 
Club estimates that the EPA could reduce the sector’s methane pollution in half in a Just few 
years by issuing nationwide methane standards that require common sense, low-cost pollution 
controls for the sector’s top emitting sources including: regular leak detection and repair 

EPA. 2014. Inventory of U.S. greenhouse gas emissions and sinks, 1990-2012. Online at 
httD://mvw.eDa.gov/c!imatechange/Do\\nioads/gheemissions/US-GHG.Inventorv-2Q14-Main-Te-xr.Ddf . 

White House. 2014. Climate action plan: Strategy to reduce methane emissions. Online at 
httn:.tMovav.vvh;tehouse.gov/.sitcs/default/tHes/strategv to reduce methane cmissioiKS 2014-03-28 finai.ndf . 
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programs from all equipment at wellheads and processing and distribution points, upgrading 
older equipment, and capturing any natural gas that is released instead of flaring or venting it.'*'* 

5.7, lies recommends that the EPA update its assumed global warming potential 
(GWP) for tnethane. 

In its Regulatory Impact Analysis, the EPA assumes that methane has a GWP of 25 over 100 
years,*’ as calculated in the IPCC’s Fourth Assessment Report.** However, the recently released 
Fifth Assessment Report** puts that value at 34. This will allow a more accurate calculation (in 
terms of C02-equivalent) of avoided upstream methane emissions as a result of this rulemaking 
and other rules to directly regulate methane emissions. 


CATF, NRDC and Sierra Ciub. 2014. Waste Not: Common sense ways to reduce methane pollution from the oil and natural 
gas industry. Online at http://w\vw.catf.u.s/resources/Dublications^'files/WasteNot Summarv-pdf . 

■ EPA 2014. Regulatory Impact Analysis, p.3A-6. 

Forster, P., V. Ramaswamy, P. Artaxo, T. Bemtsen, R. Betts, D.W. Fahey, J. Haywood, J. Lean, D.C. Lowe. G. Myhre. J. 
Nganga, R. Prinn, G. Raga, M. Schulz and R. Van Doriand. 2007. Changes in Atmospheric Constituents and in Radiative 
Forcing. In: Climate Change 2007: "nie Physical Science Basis. Contribution of Working Group I to the Fourth Assessment 
Report of the Intergovernmental Panel on Climate Change [Solomon, S., D. Qin, M. Manning, Z. Chen, M. Marquis, K.B. 
-Averyt, M.Tignor and H.L. Miller (eds.)}. Cambridge Univereity Press, Cambridge, United Kingdom and New York, NY, USA. 
{Table 2.14). 

Myhre, G., D. Shindell, F.-M. Breon, W. Collins, i. Fuglestvedt, J. Huang, D. Koch, J.-F. Lamarque, D. Lee, B. Mendoza, T. 
Nakajima, A. Robock, G. Stephens, T. Takemura and H. Zhang. 2013. Anthropogenic and Natural Radiative Forcing. In: Climate 
Change 2013; The Physical Science Basis. Contribution of Woriclng Group I to the Fifth Assessment Report of the 
Intergovernmental Panel on Climate Change [Stocker, T.F., D. Qin, G,-K. Plattner, M. Tignor, S.K. Alien, J. Boschung. A. 
Nauels, Y. Xia, V. Bex and P.M. Midgley (eds.)J. Cambridge University Press, Cambridge, United Kingdom and New York, NY, 
USA. (Table 8.7). 
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6. Renewable Energy: Building Block 3 

• UCS strongly supports the inclusion of renewable energy as a compliance option 
in the Clean Power Plan, but recommends modifications to strengthen Building 
Block 3 that would use the most up-to-date data on renewable energy, set 
renewable energy growth rates at levels already being achieved by leading states, 
incorporate full compliance with current state renewable electricity standards, 
and reflect expected renewable energy growth between 2013 and 2017. UCS 
analysis shows nearly doubling EPA’s renewable target to 23 percent of U.S. 
electricity sales by 2030 is affordable and would lead to greater emission 
reductions. This level corresponds with the best system of emission reduction 
(BSER), in contrast with the EPA’s renewable energy proposal which is more of 
an “average system of emission reduction.” 

• UCS also recommends improvements to strengthen the EPA’s Alternative 
Approach including eliminating the technical potential benchmarks, relying 
primarily on economic potential to set state and regional targets, using more up- 
to-date renewable energy cost and performance assumptions, and reflecting 
regional differences and existing state commitments. 

• UCS recommends using and, where necessary, expanding on existing regional 
renewable energy credit (REC) tracking systems as the most effective 
mechanism for tracking state compliance, accounting for interstate effects, and 
preventing double counting. We also recommend requiring adjustments to take 
into account the emissions reductions associated with voluntary renewable 
energy purchases (RECs or “green power”) to preserve the integrity of that 
market and the emissions reductions sought by voluntary institutional, 
commercial, and private purchasers, allowing such consumers to achieve 
reductions beyond those required under statutes and regulations. 

• UCS recommends the EPA include the emission reductions from new renewables 
in the emission rate formula as a more consistent and equitable approach with 
how natural gas fuel switching is treated in Building Block 2, and exclude 
existing renewable energy and at-risk nuclear generation if the EPA opts to 
change the formula, given that their emission reductions are already embedded 
in the baseline emissions and generation mix. 

• UCS supports incentives for early action, prior to 2020, to encourage 
investments in renewables and energy efficiency after a state compliance plan 
has been approved by the EPA, as long as these incentives do not undermine the 
overall level of emissions reductions achieved by the CPP. 

6.1. UCS strongly supports including renewable energy as a compliance option. 

The EPA’s decision to include renewable energy as an eligible compliance option for states to 

reduce power plant carbon emissions is sensible and meets the criteria for the BSER. 

Technologies such as wind and solar already deliver safe, reliable, and affordable power to 

millions of U.S. consumers, emit no carbon in their operation, and are an economically viable 
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alternative to fossil fuels. All states have significant and diverse renewable energy resources that 
can be developed. And as a result of falling costs, advances in technology, and strong state 
policies, renewable energy technologies are in an excellent position to compete with the other 
emissions-reduction strategies allowed under the Clean Power Plan. 

The U.S. power sector has experienced a tremendous growth in renewable energy, driven largely 
by advances in technology, decreases in costs, and state and federal policies. Wind capacity 
increased by 75 percent and solar capacity by 473 percent from 2009 to 201 3.** The national 
average cost of wind power has dropped more than 60 percent since 2009, making it competitive 
with new fossil fuel plants in many regions.’’ Solar photovoltaic systems costs fell by about 40 
percent from 2008 to 2012, and by another 15 percent in 2013.'°’ Looking ahead, several studies 
project these two trends of improved technologies and reduced costs to continue.”' 

This growth in renewable energy has helped most utilities comply with their state RES 
requirements at little or no cost to consumers, and in some cases even providing them with net 
savings.”^ As highlighted in the EPA’s GHG abatement measures technical support document 
(TSD), a recent federal government study, relying primarily on actual data from utilities and state 
regulators, found that between 2010 and 2012 the cost of complying with RESs in 25 states 
ranged from a net savings of 0.2 percent of retail rates to a net cost of 3.8 percent, with a 
weighted average cost of 0.9 percent.'” The EPA also includes several other credible studies in 


American Wind Energy Association (AWBA). 20!4. U.S. wind industry annual market report 2013. Washington, 

DC: AWEA. Solar Energy Industries Association (SEIA). 2014. Solar energy facts: 20 J 3 year in review. Washington, 

DC: SEIA. Online at www,seia.org/site.s/default/files/YlR%2020l3%20SM(%20Fact%20SheeT.pclf. accessed on 
September 15, 2014. 

^’Wiser, R., and M. Bolinger. 2014. 2013 wind technologies market report. Washington, DC: U.S. Department of Energy, Office 
of Energy Efficiency and Renewable Energy. Online at 

httD://eeld.lbl.gov/sitcs/aH/files/20l3 wind technologic.s market report tlnalj.pclf . acce.ssed on September 22, 2014. 

“^Kann, S., M.J. Shiao, S. Mehta, C. Honeyman, N. Litvak. and J. Jones. 2014. U.S. solar market insight report 2013. 
Washington, DC; Solar Energy Industries Association. Barbose, G., N. Darghouth. S. Weaver, and R. Wiser, 2013. 

Tracking the sun VI: An historical summary of the installed price of photovoltaics in the United States from 1998 to 
2012, LBNL-6350E. Berkeley, CA: Lawrence Berkeley National Laboratory. Online at 
http://einp.ibl.gov7sites/all.-^filcs/ibni-63 50c.pdf accessed on September 15, 2014. 

‘'"For example, see Bloomberg New Energy Finance (BNEF). 2014. 2030 maricet outlook. Online at 
htip://bnef.folioshack.corT)/document/v7 1 veOnkrsSeO . accessed on September 15, 2014. International Renewable 
Energy Agency (IRENA). 2014. REthinking Energy: Towards anew power system. Online at 
wvv\v.irena.ore/rcthinking/^Rcthinking FullRenort wcb.pdf . accessed on September 15, 2014. National Renewable 
Energy Laboratory (NREL), 2012a. Renewable electricity futures study, NREL/TP-6A20-52409. Golden, CO; NREL. 

Online at www.nrel.eov/analvsis/re futures/ , accessed on September 15, 2014. Lantz, E„ R. Wiser and M. Hand. 2012. 
lEA Wind Task 26: The Past and Future Cost of Wind Energy. National Renewable Energy Laboratory. NREL/TP- 
6A20-53510. Online at: httm//www.nrei.aov/docs/fvT2osti/53510.Ddf . U.S. Department of Energy (DOE), 2012. 

Sunshot vision .study. Online at http:/7\v\vw1.eere.energv.gov7‘soiar/Ddfs/47927.pclf. 

Union of Concerned Scientists (UCS). 2013. How renewable electricity standards deliver economic benefits. 

Cambridge, MA: UCS. Online at wvvw.ucsusa-org/assctS;'documcnte>'clean cncrgv/Rencvvahlc-F.lcctricitv-Standards- 
Deliver-Econoinic-Benefits.pdf. accessed on September 15. 2014. 

Heeler, J., G. Barbose, L. Bird, S. Weaver, F. Flores-Espino, K. Kuskova-Bums, and R. Wiser. 2014. A survey of 
state-level cost and benefit estimates of renewable portfolio ^^aids. Golden, CO: National Renewable Energy 
Laboratory. Online at ww\v,nrei.gQv/doc.s/lV14osti/6I042.Ddtl access on September 1 9, 20 1 4. 
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the TSD that demonstrate the cost-effectiveness of increasing renewable energy at the state and 
regional level and highlight the recent cost reductions for wind and solar. 

6.2. The EPA's proposed renewable energy targets fall well short of the BSER. 

While the EPA draft rule sensibly allows states to use renewable energy as an affordable way to 
meet their emissions reduction targets, it significantly underestimates, in several ways, the 
potential role of renewable energy in setting state targets as part of the BSER. The Clean Power 
Plan does not adequately capture renewable energy deployment rates that states are already 
achieving. The plan also fails to reflect the continued growth and falling costs of renewable 
energy projected by market experts. Indeed, the EPA’s proposal falls short of the national 
renewable energy generation levels that the U.S. Energy Information Administration (EIA) 
projects would occur in 2020 under a business-as-usual approach without the CPP, and is only 
marginally higher than the EIA's projections by 2030 (Figure 6-1).'°* 

The EPA’s proposed approach for setting state renewable energy targets based on the regional 
average of state renewable electricity standards in 2020 does not represent the CAA-required 
“best” system of emission reduction, but more of a “average” or even “below-average” system 
for many states. The EPA’s proposed approach results in the following anomalies: 

• In seven states, actual renewable energy generation levels in 2013 exceed the EPA’s 
renewable energy targets in 2030. 

• Seventeen of the 29 states with RES policies have lower targets under the EPA approach 
than what is required under their respective state laws, which is due both to the EPA’s 
averaging of state RES targets in given region and not including RES targets that 
continue to ramp-up after 2020 in many states. 

• The national level of renewable energy generation included in the EPA’s state targets is 
lower than the EIA’s business-as-usual projections in 2020, and only marginally greater 
in 2030 (Figure 6-1). 

• The average annual national renewable energy growth rate under the EPA proposal is 
0.65 percent of total sales between 2017 and 2030. By contrast, 1 5 states have already 
been achieving average annual growth rates of more than 1 percent over the last five 
years. 


See pp. 4-30 to 4-32 of the EPA’s GHG Abatement Measures Technical Support Document, June 2014. 

Energy Intbrmalion Administration (EIA). 2014. Annual energy outlook 2014. Washington, DC: U.S. Department 
of Energy. Environmental Protection Agency (EPA). 2014. Technical support document (TSD) for carbon pollution 
guidelines for existing power plants: Emission guidelines for greenhouse gas emissions from existing stationary 
sources: Electric utility generating units, EPA-HQ-OAR-201 3-0602. Washington, DC: EPA. Online at 
wsvw2.epa.aov/sites/production/files/20l4-06/documeiits;'20l40602lsd-ghg-abateiTient-mea.siires ndf accessed on 
September 15, 2014. 
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• Although the EPA’s methodology aims to have states ramp up their renewable energy 
level toward reaching their respective regional targets, as many as 25 states do not 
actually reach the EPA’s targets by 2030 because of the low annual growth rates assumed 
under the agency’s proposed approach. 

• The EPA does not assume any growth in renewable generation between 2012 and 2017, 

The EPA’s alternative approach for the renewable energy building block, which is based on 
technical and economic potential, also underestimates the potential for renewable energy to cut 
carbon emissions. Nationally, it results in virtually the same renewable energy target as the 
EPA’s proposed approach, though the distribution of renewable energy differs at the state and 
regional level. (See section 6.4 for other suggested improvements to the EPA’s alternative 
approach.) 

Most states have the technological and economic potential to raise their renewable energy use to 
much higher levels than what the EPA is proposing in the Clean Power Plan. By specifying a 
larger role for renewable energy in setting state targets, the EPA could ensure that the Clean 
Power Plan achieves greater overall carbon emissions reductions. 
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Figure 6-1. The EPA’s Renewable Energy Targets Under Its Proposed Clean Power 
Plan Are Modest."”’ The renewable energy targets under the EPA 's Proposed and 
Alternative Approaches significantly underestimate the potential of these resources, and 
result in barely any additional renewable energy beyond what would have occurred 
under business as usual (i.e., without the proposed rule). By contrast, if the EPA adopted 


Environmental Protection Agency (EPA). 2014a. Technical support document (TSD) for carbon pollution guidelines 
for exi-sting power plants; Emission guidelines for greenhouse gas emissions from existing stationary sources: Eiectric 
utility generating units, EPA-HQ-OAR-20 13-0602. Washington, DC; EPA. Online at 

www2.epa.aov/sites/productioil/nies/2014-06,''documcnts/2DI40602lsd-gha-afaatement-ineasures.ndF . accessed on 
September 15, 2014. EIA20I4. 
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a modified Union of Concerned Scientists proposal for setting state targets — the UCS 
Demonstrated Growth Approach — grounded in states ’ actual experience in deploying 
renewable energy, the renewable energy targets within the plan would nearly double at 
the national level. 

6.3. OCS recommends .strengthening the renewable energy building block by 
adopting the UCS Demonstrated Growth Approach. 

UCS recommends modifications to the renewable energy building block that are a logical 
outgrowth of the EPA’s approaches for determining the BSER for the renewable energy building 
block. Specifically, the EPA should revise its methodology regarding the renewable energy 
building block’s contribution to state targets, by setting renewable energy growth rates that are 
already being achieved by many states. The EPA should also incorporate full compliance with 
current state RES laws. In addition, the EPA should use actual generation data from 2013 (or the 
most recent year available) and include recent and planned renewable energy development 
between 2013 and 2017. Finally, the EPA should commit to reviewing and strengthening state 
emissions reduction targets, as well as state renewable energy targets, by 2025, to ensure that the 
Clean Power Plan is updated to reflect the latest opportunities for cutting COj emissions,'®’ 

The modified approach that we recommend for setting state renewable energy targets, called the 
UCS Demonstrated Growth Approach, builds on and improves both of the EPA’s approaches by 
incorporating the following core components: 

• Setting a national renewable energy growth rate benchmark based on demonstrated 
growth in the states from 2009 to 2013; 

• Assuming full compliance with current state RES policies, as set by law, that require 
certain percentages of electricity to come from renewable sources; and 

• Accounting for actual and expected renewable energy growth between 20 1 3 and 201 7. 

As under the EPA approaches, we assume state-level renewable energy targets begin in 2017, the 
proposed start date for state compliance plans, and ramp up through 2030. To determine each 
state’s 2017 baseline generation levels, we use ElA’s actual renewable generation data from 
2013'°* (the EPA’s approach uses 2012 data) and add projected generation from wind and utility- 
scale solar projects known to be under construction through 2016.'®° 

To calculate state renewable energy targets for 2030, we employ a four-step approach: 


UCS. 2014, Strengthening the EPA’s Clean Power Plan: Increasing renewable energy use will achieve greater emission 
reductions. Online at http:/Avvvw. ucsusa.org/renewablesandcleanpowerplan. 

Energy Infonnation Administration (ElA). 2014. Electricity data browser. Washington. DC: U.S. Department of Energy. 
Online at www.cia-gov/eiectricitv/data..'browser/. accessed on September 15, 2014. 

Wind projects under construction are based on data from the American Wind Energy Association's U.S. Wind Industry 
Second Quarter 2014 Market Report, online at: http.7/a\vga. files.cros- 

t>ius.com.'^FtieDownloads/pdfs/202014%20AWEA%20Market%20Repor(^a20Pub!ic^o2QVersion%20.»df . Utility solar PV 
projects under construction are based on data from SNL Energy’s Power Projects Database. 
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1 . First, we use EIA data to calculate each state’s average renewable energy growth rate 
over the five-year period from 2009 to 2013.’*° We find that, on average, states increased 
their renewable share of electricity sales by i percent annually. This growth rate serves as 
our national benchmark. The 2009-2013 benchmark period accounts for the recent rapid 
growth in wind and solar technologies; it eases fluctuations in development due to 
uncertainty around federal tax credit expirations and extensions; and it captures much of 
the historic development spurred by state RES policies— a key driver of renewables 
growth. Eleven of the 1 5 leading states that have achieved growth rates at or above the 
national benchmark from 2009 to 201 3 have also achieved a 1 percent or higher average 
annual growth rate over a 1 0-year period from 2004 to 20 1 3. 

2. For states below the 1 percent national benchmark, we assume that they gradually ramp 
up to that rate from 201 7 to 2020 in a similar way that the EPA assumes energy 
efficiency targets would ramp up in Building Block 4. This period serves as an 
opportunity for states that have not been as active in deploying new renewable energy 
sources to catch up to the national benchmark. Renewable energy is assumed to grow 
after 2020 in these states at an annual rate of I percent of total sales through 2030. 

3. For the 15 leading states among those that have been deploying renewable energy at or 
above the national benchmark, we increase their respective renewable energy targets 
from 2017 to 2030 at each state’s average annual growth rate during the five-year 
benchmark period, up to a maximum of 1 .5 percent per year. We view this as a 
reasonable limit that can be sustained over time in states with strong renewable energy 
potential. This is supported by the fact that seven states have achieved annual average 
growth rates of 1 .5 percent or more over a 10-year period from 2004 to 201 3 based on 
EIA data. Moreover, a 1 .5 percent growth rate is consistent with renewable energy targets 
set by leading RES states. 

4. Finally, to account for full compliance with mandatory state RES laws, we assume that 
states achieve the greater of two measures: the generation projected by our growth rate 
approach; or the level needed to meet states’ respective RES targets for each year from 
2017 to 2030, as projected by the Department of Energy’s Lawrence Berkeley National 
Laboratory.' ' To ensure reasonably achievable renewable energy penetration rates 
during the compliance period, we also cap the total share of renewable generation for any 
state at 40 percent of total state electricity sales, a level that several studies by grid 
operators, utilities, and government agencies have shown can be achieved at the state and 


"“EIA 2014. 

'"Lawrence Berkeley National Laboratory (LBNL). 2013. Renewables portfolio .standards resources. Online at 
httD://cmo.lbi.gov/rps. accessed on September 15, 2014. 
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regional level in this timeframe while maintaining reliability.*'^ Only seven states hit this 
cap prior to 2030. 

Key constraints included in our proposal, such as the 1 .5 percent annual growth rate cap and the 
40 percent cap on the overall target, are reflective of current conditions and thus should be 
flexible over time. As the EPA undertakes regular reviews of the Clean Power Plan, which 
should occur at least every eight years as allowed by the Clean Air Act, these constraints could 
be adjusted upward or eliminated to reflect improvements in renewable energy technologies, grid 
integration techniques, and falling costs. 

6,3.1. The lies Demonstrated Growth Approach delivers more renewable energy in 
every region and nearly every state. 

The UCS proposal leads to stronger renewable energy targets for states than those proposed in 
the EPA’s draft Clean Power Plan. If all states met these targets, the nation’s electricity coming 
from renewable energy in 2020 would double compared with the EPA’s proposal — from 7 
percent of total U.S. electricity sales to 14 percent. By 2030, it would result in a 23 percent share 
of renewable energy, as compared with 12 percent under the current the EPA proposal. All 
regions of the country, as defined by the EPA in the proposed standard, would see higher 
renewable energy targets under our improved methodology (Figure 6-2), with higher targets in 
all but four states (Figure 6-3). 


"^For example, see GE Energy Consulting. 2014. Minnesota Renewable Energy Integration and Transmission Study 
Final Report. Prepared for the Minnesota Department of Commerce. Online at 

hitps://\vww.edockets.stale.mn.us.^£Filina/edockeLs/searchDocumenis-do?method=showPoup&documenUd"%7bD607 
FB96-F80C-49EE-A719-39C41}D5D7C3%7d&documentTitlc=2014ii-l04466-0l . GE Eneigy Consulting. 2014. 
PJM Renewable integration study. Schenectady, NY: General Electric International, Inc. Online at 
ht{p://pim.com/--/media/commiltees-grouDs/task-forccs/ii1f/DOstings;/Dris-executive-summarv.ash.x . accessed on 
September 23. 2014. National Renewable Energy Laboratory (NREL). 2012a. Renewable electricity futures study, 
NREL/TP-6A20-52409. Golden, CO: NREL. Online at mvw.nrei.eov/anaivsis/'rc futures/ , accessed on September 1 5, 
2014. National Renewable Energy Laboratory (NREL). 2012b. Integrating wind and solar energy in the U.S. bulk 
power system: Lessons from regional integration studies. Golden, CO: NREL. Online at htto://variabiegen.or£/wp- 
content/uploads/2012/1 l./55S30-LessonsfromEW!']^andWWSlS.pdf . accessed on September 19, 2014. Wiser and 
Bolinger, 2014. 
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Approach *“ 

Figure 6-2. Regional Comparison of Renewable Energy Targets, 2030."^ The UCS 

Demonstrated Growth Approach for setting stale targets under the Clean Power Plan 's 
renewable energy building block leads to higher targets for 2030 than does the EPA 's Proposed 
Approach, and in every region of the country, as defined by the EPA. In the upper Midwest, West, 
and Southeast regions, the amount of cost-effective renewable energy generation included in the 
targets at least double. 

Some of the largest increases in renewable energy targets occur in the leading renewable 
energy states of the Upper Midwest and the West. Under the EPA’s approach, many of 
the renewable energy targets in these states reflect little, if any, more renewable energy 
than what they have already achieved. By contrast, our approach encompasses the 
reasonable expectation that these states will continue to grow at rates similar to what they 
are currently demonstrating. Further, we assume that full compliance with current state 
RES policies — a legal requirement, where they exist — should be incorporated into state 
renewable energy targets. This assumption has the greatest effect among Northeast and 
Mid-Atlantic States. 


EPA 2014a, Technical support document (TSD) for carbon pollution guidelines for existing power plants: Emission guidelines 
for greenhouse gas emissions from existing stationary sources: Electric utility generating units, EPA-HQ-OAR-201 3-0602. 
Washington, DC. Online at www2.epa.gov/sites/productiontfiles/20I4-06/documents/20140602tsd-ghgabatement-measures.pdf. 
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Figure 6-3. Comparison of State Renewable Energy Targets, 2030."'' This chart 
compares the EPA 's proposed 2030 renewable energy targets for each state with those of the 
modified approach recommended by the UCS. As the chart illustrates, the EPA has 
underestimated the level of renewable energy that can cost-effectively contribute to state emission 
reduction targets. Nationally, the UCS approach nearly doubles the proportion of renewable 
energy included in the state targets. 

Table 6-1. Renewables Generation in GWh by State under the UCS Demonstrated Growth 
Approach.* 


State 

2020 

2025 

2030 

Alabama 

5,711 

10,872 

16,246 

Alaska 

322 

671 

1,036 

Arizona 

6,762 

11.297 

16,120 

Arkansas 

2,927 

5,604 

8,403 

California 

92,177 

106,506 

121,294 

Colorado 

12,371 

17,213 

22,360 


Cieetus, R., S. Ciemtner, J. Deyette. S. Muiiendore, and J. Richaidson. 2014. Strengthening the EPA’s Clean Power Plan. 
Cambridge, MA: Union of Concerned Scientists. Online at 

http:/Av\vw.iicsusa.org/sites/dcfault/llles/attac}i/2014/IO.i^trengthening-thc-BP.A--C(can-Power-Ptan.Ddf . 
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Connecticut 

7,329 

8,896 

10,473 

Delaware 

1,741 

2,377 

3,046 

Florida 

10,688 

23,218 

36,391 

Georgia 

7,252 

14,703 

22,538 

Hawaii 

2,619 

3,149 

4,485 

Idaho 

4,774 

6,931 

9,224 

Illinois 

20,146 

29,773 

37,889 

Indiana 

8,129 

13,821 

19,643 

iowa 

20,313 

21,063 

21,558 

Kansas 

14,893 

17,982 

18,405 

Kentucky 

3,403 

9.845 

16,553 

Louisiana 

4,950 

9,860 

14,993 

Maine 

4,950 

5,023 

5,033 

Maryland 

12,758 

16,262 

19,946 

Massachusetts 

10,618 

13,493 

16,387 

Michigan 

11,573 

17,211 

22,979 

Minnesota 

19,041 

23,623 

28,341 

Mississippi 

2,871 

5,728 

8,701 

Missouri 

6,922 

11,842 

16,580 

Montana 

2,577 

3,727 

4,951 

Nebraska 

4,138 

5,921 

7,756 

Nevada 

7,471 

10,232 

13,166 

New Hampshire 

2,161 

2,741 

3,325 

New Jersey 

18,562 

22,432 

26,328 

New Mexico 

5,564 

6,953 

8.430 

New York 

13,860 

21,320 

28,828 

North Carolina 

11,621 

18,959 

26,674 

North Dakota 

6,870 

7,123 

7,290 

Ohio 

12,141 

20,328 

28,703 

Oklahoma 

17,906 

22,989 

28.304 

Oregon 

11,616 

15,574 

19,711 

Pennsylvania 

12,882 

20,329 

27,825 

Rhode Island 

1,367 

1,777 

2,191 

South Carolina 

4,091 

8,557 

13,252 

South Dakota 

3,727 

4,735 

5,584 

Tennessee 

3,821 

9,444 

15,299 

Texas 

81,548 

105,000 

129,521 

Utah 

2,092 

3,910 

5,842 

Virginia 

5,932 

12,159 

18,707 

Washington 

13,212 

18,398 

23,818 

West Virginia 

2,581 

4,358 

6,226 1 
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Wisconsin 

8,605 

12,389 

16,259 

Wyoming 

5,567 

7,101 

8,731 

National 

555,154 

773,416 

995,343 


*For more information on annual targets, see Appendix 2 and the attached spreadsheet. 


6.3.2. Achiewing higher levels of renewable energy generation under the UCS 
Demonstrated Growth Approach is technically feasible. 

We compared the levels of renewable energy called for under our approach relative to the 
renewable energy technical potential available at the regional level, using the same data from 
NREL that the EPA relied on for its alternative approach."^ In every CPP-region, our approach 
requires only a small fraction of the vast renewable energy resources that are technically 
available (Figure 6-4). The technical potential based on the EPA’s methodology includes utility 
and distributed solar photovoltaics, onshore wind, geothermal, and bioenergy. 



Figure 6-4. Regional Renewable Targets under the UCS Demonstrated Growth Approach 
as a Percent of Regional Renewable Energy Technical Potential. 

Notably, these estimates do not include the tremendous offshore wind potential in the U.S., 
which the EPA excluded because they claimed that the technology has not been adequately 
demonstrated to qualify for the BSER. A recent DOE report shows 14 offshore wind projects 
totaling 4.9 GW are in advanced stages of development in nine states and the Virgin Islands.'"’ 
Given the status of these projects, and the likelihood that states will include them in their state 


Lopez ct at 2012. U.S. renewable energy technical potentials: A GIS-based analysis. (July 2012). Golden, CO: National 
Renewable Energy Laboratory. Online at hUp://w\vu'.nrel.gov/gi«^re potentiai.htinl . 

Wiser and Bolinger, 2014. 
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compliance plans, we recommend that the EPA consider including a contribution from offshore 
wind as a potential BSER option over time. 

6.3.3. The UCS Demonstrated Growth Approach is affordable and will result in greater 
emission reductions. 

Using the National Renewable Energy Laboratory’s Regional Energy Deployment System 
(ReEDS) model, we analyzed the impacts on CO 2 emissions, electricity and natural gas prices, 
and the electricity generation mix of achieving the state renewable energy targets under the UCS 
approach compared with business as usual. We believe our analysis is a reasonable 
approximation of the incremental costs and impacts of increasing renewables under the Clean 
Power Plan. We did not analyze the full impacts of implementing the entire draft rule, but 
focused exclusively on the renewable energy building block. Our analysis also included updates 
to technology cost and performance assumptions that reflected data from recent project 
installations and mid-range projections from several recent studies as discussed in more detail 
below and a separate technical appendix."’ 

Under the UCS approach, total CO 2 reductions achieved by the Clean Power Plan could increase 
from 30 percent below 2005 levels to nearly 40 percent. The ReEDs modeling showed that the 
additional renewable energy generation would displace mostly natural gas. If more coal were 
displaced, total emissions reductions could increase above these levels. And of course, 
improvements in other building blocks within the Clean Power Plan, as well as states’ decisions 
to deploy renewable energy beyond their targets, could further increase the total level of 
emissions reductions. 

Achieving higher renewable energy targets under the Clean Power Plan is also affordable. 
Diversifying the electricity mix with renewable energy would help reduce the economic risks 
associated with an overreliance on natural gas."* Reducing the demand for natural gas would 
also lead to lower and more stable natural gas and electricity prices. 

Under the UCS proposed approach, national average consumer electricity prices were a 
maximum of 0.3 percent higher per year than business as usual through 2030 (Figure 6-5). As a 
result, a typical household (using 600 kWh per month) would see a maximum increase of 1 8 
cents on their monthly electricity bill on average at the national level. Under the UCS proposal, 
the national average price of natural gas delivered to the electricity sector would be 9 percent 
lower than business as usual by 2030 (Figure 6-5). At the regional level, average consumer 
electricity prices would range from a 3.7 percent reduction to a 3.4 percent increase, while power 
sector natural gas price reductions would range from 8 percent to 1 7 percent by 2030. 


‘ See Appendix 1 for documentalion on the ReEDs methodology and assumptions. 

Bolinger. M. 2013. Revisiting the long-term hedge value of wind power in an era of low natural gas prices. Golden, 
CO: Lawrence Berkeley National Laboratory. Online at httD://emD.lbl.izov/sile.s.'all/liles/lbnl-6l()3e.Ddf . accessed on 
October 2, 2014. Fagan, B., P. Luckiow, D. White, and R. Wilson. 2013. The net benefits of increased wind power in 
PJM. Cambridge, MA: Synapse Energy Economics, Inc. Mercurio, A. 2013. Natural gas and renewables are 
complements, not competitors. Washington, DC: Energy Solutions Forum. Inc. 
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Previous studies have shown that reducing natural gas use in the electricity sector with 
renewables and energy efficiency can also help reduce consumer natural gas prices and bills for 
heating, manufacturing, and other uses."^ For example, a 2007 ElA analysis found that 
implementing a national RES of 25 percent by 2025 would lower cumulative (from 2009 through 
2030) consumer natural gas bills by $17 billion (or 1 percent), more than offsetting the 
cumulative $15 billion (0.4 percent) increase in consumer electricity bills.'® These benefits are 
not captured in our analysis, which uses an energy model that focuses only on the power sector. 


Average U.S. Consumer Electricity Price 


12 

10 


2 ■ 


maximum 0.3% increase in 2026 




-ReEDS Business as Usual 


Average U.S. Power Sector Natural Gas Price 



Figure 6-S. UCS Renewable Energy Targets are Affordable. 

We also found that the incremental cost of increasing renewables under the UCS proposal was at 
or below $30/MWh, the range that the EPA identifies as meeting the BSER cost criteria under 
the Clean Power Plan.’^* These results assume national trading of renewable energy credits 


' Cleetus, R., S. Clemmer, and D. Friedman. 2009. Climate 2030: A national blueprint for a clean energy economy. Cambridge, 
MA: Union of Concerned Scientists. Online at www.ucsusa.orsi/global warming/soiutions/'bie picture sofutions.'^ciimate-2030- 
biueprinthtml. accessed on September 19, 2014. Union of Concerned Scientists (UCS). 2009. Clean power, green jobs. 
Cambridge, MA: UCS, Online at \vw\v.ucsusa,()rg/.site.s/default/files;'[eKacv/assets/documents/clean energN'/Clean-Power-Oreen- 
Jobs-25-RHS.pdf . accessed on October 2. 2014. EIA. 2007. Energy and economic impacts of implementing both a 25-percent 
Renewable Portfolio Standard and a 25-percent Renewable Fuel Standjtfd by 2025. Washington, DC: US Department of Energy. 
Online at httD://mv-\v.cia.go\7analvsis/iequests/2007/ccim/ndl/'sfoiaf?2007)05.pdf . Wiser R„ M. Boiinger and M. Clair. 2005. 
Easing the natural gas crisis: Reducing natural gas prices through increased deployment of renewable energy and enet^y 
efficiency. Berkeley, CA: Ernest Orlando I^awrence Berkeley National Laboratory. 

See p. 17 of: EIA. 2007. Energy and economic impacts of implementing both a 25-percent Renewable Portfolio Standard and 
a 25-percent Renewable Fuel Standard by 2025. Washington, DC: US Department of Energy. Online at 
httD://vvww.eia.gov/analvsis/reauests/2007/eeim/pdf/sroii>fl2007)Q5.pdr . 

Environmental Protection Agency (EPA). 2014b. Clean Power Plan proposed rule: Alternative renewable energy 
approach: Technical support document. Washington, DC: EPA. Online at w'ww2.eDa.gov/carbon-pf>ilution- 
.standards/clean-Dower-nian-proposed-rule-altemative-renewable-energy-anDroach. accessed on September 15, 2014. 
Environmental Protection Agency (EPA). 2014c. Carfwn pollution emission guidelines for existing stationary sources: 

Electric utility generating units, 79 FR 34829, pp. 34829-34958. Online at httDs://federalrcgister.gov.-W2Q 14- 13726. 
accessed on September 15, 2014. 
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(RECs). RECs represent the energy and environmental attributes of renewable electricity and 
serve as the basis for documenting ownership rights and trading transactions across the United 
States in both RES and voluntary markets. RECs and existing REC tracking systems would also 
be effective in accounting for the contribution of renewable energy within the Clean Power Plan 
framework, as discussed in more detail section 6.5. 

If there are any limits placed on trading between regions, experience with renewable energy 
markets suggests that REC prices would likely be higher in some regions and lower in other 
regions of the country.'^^ Furthermore, increasing renewable energy, in combination with other 
technologies and measures to cut carbon emissions — such as greater investments in energy 
efficiency or more fuel switching from coal to natural gas — would lead to different impacts on 
energy prices and consumer bills. 

Our modeling results also show a diverse mix of renewable energy resources being deployed, 
including significant increases in onshore wind and solar energy and more modest contributions 
from geothermal and biomass (Figure 6-6). We should note that our methodology is technology 
neutral and there could be significant regional variation in the actual renewable energy resources 
deployed. Of course, state policies that are implemented to help achieve compliance with the rule 
could also impact what renewable resources get developed. For example, this could result in 
more offshore wind development on the east coast. 


Heeler, J., G. Barbose, L. Bird, S. Weaver, F. Ftores-Espino, K. Kuskova-Burns, and R. Wiser. 2014. A survey of state-level 
cost and benefit estimates of renewable portfolio standards. Golden, CO: National Renewable Energy Laboratory. Online at 
wvv^v.nrel-eov/docs/fvl 4o.sti/6 1 042.pdf. accessed on September 19, 2014. 
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EPA Proposed Approach 
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Figure 6-6. U.S. Renewable Generation Mix Under the EPA Proposed Approach vs. the 
UCS Demonstrated Growth Approach, Based on UCS ReEDs Modeling. 

6.3.4. The UCS Demonstrated Growth Approach is robust across a range of 
assumptions. 

We analyzed sensitivities related to key parameters in our approach and found that it is robust to 
these changes. The sensitivities we analyzed included: 

• Setting all states growth rate at 1 percent, instead of allowing leading states to grow at a 
higher rate up to 1 .5 percent; 

• Capping the share of electricity sales from renewable energy at 33 percent, instead of 40 
percent; 

• Removing the requirement that states would need to increase renewable energy by at 
least the level needed to meet states’ respective RES targets for each year from 2017 to 
2030; instead only the growth rate of I to 1 .5 percent would apply; 

• Removing the 40 percent cap on the share of electricity sales from renewable energy; 

• Removing the 1 .5 percent cap on a state’s annual renewable energy growth rate and 
assuming it will continue to increase at the average annual growth rate from 2009-2013; 

• Removing both the 40 percent cap and the 1 .5 percent cap. 

Compared with our core approach which delivered 23 percent renewable energy by 2030, these 
sensitivities resulted in a range of 20.3 percent to 25.3 percent (Figure 6-7). 
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Figure 6-7. UCS Demonstrated Growth Approach Sensitivity Analysis. Note: The underlying data 
are included in the UCS State Level Data spreadsheet uploaded as an attachment to these comments. 

6.4. UCS recommends that the EPA, if it adopts its Alternative Approach, eliminate 
the technical potential benchmarks, rely primarily on economic potential to .set stale 
and regional targets, itse updated renewable energy cost and performance 
as.sumptions, and reflect regional differences and existing state connnitinents. 

While the UCS Demonstrated Growth Approach is our preferred approach for strengthening the 
renewable energy building block, we also offer two other options that are focused on improving 
the EPA’s Alternative Approach. Under this approach, the EPA set state targets based on the 
lesser of an assessment of the economic/market potential as projected by their own Integrated 
Planning Model (1PM) modeling, or a national benchmark rate for renewables deployment 
informed by data on existing renewable energy generation and resource technical potential. 

This approach significantly underestimates the potential for renewable energy to cut carbon 
emissions. Nationally, it results in virtually the same renewable energy target as the EPA’s 
Proposed Approach (Figure 6-1), though the distribution of renewable energy differs at the state 
and regional level. 

The first option for strengthening the EPA’s Alternative Approach relies primarily on the 
economic potential of renewable energy to set state and regional targets, but recommends several 
improvements to the EPA’s methodology and modeling assumptions to develop a more realistic 
estimate of economic potential. The second, less preferred, option incorporates regional 
differences in renewable energy market penetration rates. Similar to the UCS Demonstrated 


Environmental Protection Agency (EPA). 2014. Clean Power Plan Proposed Rule: Alternative renewable energy 
approach: Technical support document. Washington, DC; EPA. Online at \v>A-'vt'2.epa.gQv,/carbon-poiiution- 
standarcls/cican-power-phm-proposcd-rule-altcrnativc-rcnewable-cncrgy-anproach. accessed on September 15, 2014. 
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Growth Approach, both of these approaches assume full compliance with existing state RESs 
laws as a floor, which is consistent with the EPA’s “no backsliding” policy principle.*^'* 

6.4.1, The EPA should eliminate technical potential benchmarks and rely primarily on 
economic potential to set state and regional renewable energy targets. 

We have several concerns with the EPA’s use of technical potential benchmarks that are based 
on the recent deployment of specific renewable energy technologies in leading states as a 
fraction of the estimated technical potential for each technology. This approach effectively 
imposes an arbitrary cap on the share of the renewable energy potential that can be developed in 
a given state or region. The technical potential benchmark rates captures a moment in time, and 
do not incorporate projected cost reductions and improved performance for many technologies 
that would likely result in even faster growth. Using 2012 data on renewable generation in the 
top states to define the benchmark deployment rate in 2030 does not capture the projected 
growth in renewable energy between those years that would result in significantly higher state 
and regional renewable energy targets. 

In fact, more recent data show much faster growth than the EPA assumed in their technical 
potential benchmark cap. The American Wind Energy Association (AWEA) and the Solar 
Energy Industries Association (SEIA) cite several examples in their comments showing how the 
EPA’s approach underestimates the recent and projected growth of wind and solar. The EPA 
even acknowledges in the technical support document that many states have already exceeded 
their benchmark rate and some of the limitations of using technical potential data in general.'^^ 
This provides further evidence that their approach is overly conservative. 

Some of the assumptions the EPA used for the technical potential estimates based on a 2012 
NREL report are also outdated. For example, NREL’s capacity factors (CF) and land area 
assumptions for wind are low and do not reflect the recent and projected improvements in wind 
technology, as discussed in more detail below.'^’ While NREL’s estimates demonstrate the 
enormous technical potential for wind, solar and other technologies to produce significantly 
more electricity than the U.S. currently needs, they do not reflect important cost considerations 
of developing different sites or from increasing the penetration of renewables. 

Using a technical potential benchmark rate is also redundant with the EPA’s IPM modeling of 
economic potential. The IPM model includes assumptions on renewable resource availability, the 
cost and performance of different renewable energy technologies, and transmission and 
integration costs that may occur as the penetration of renewable energy increases over time. It 
also takes into account changes in the cost and performance of conventional technologies and the 


Proposed Rule, 34917. 

For example, see p. 2 of the EPA’s Alternative RE Approach Technical Support Document. 

Lopez et at, 2012. 

Wiser and Bolinger, 2014; and Roberts, J.O. New National Wind Potential Estimates for Modem and Near-Future Turbine 
Technologies. National Renewable Energy Laboratory. Poster presentation at the 2014 Wind Project Siting Seminar, January 29- 
30, 2014, New Orleans, LA. NREL/PO-5000-60979, 
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impacts of state and federal policies, which can impact the costs and penetration of renewable 
energy. With some updates and improvements to the EPA’s IPM modeling assumptions for 
renewables and other technologies suggested below and in the attached DCS ReEDs 
methodology and assumptions document, we believe the EPA can eliminate the technical 
potential benchmark caps and rely entirely on modeling results from 1PM and other energy 
models to set state or regional renewable energy targets. 

6.4.1. 1. The EPA should use more up-to-date costand performance assumptions for 
renewable energy technologies in its economic modeling 

Many of the EPA’s cost, performance, and resource availability assumptions used in their IPM 
modeling are pessimistic and outdated. They are based primarily on assumptions from EIA’s 
Annual Energy Outlook 2013 that don’t reflect recent improvements in wind and solar 
technologies. They should be updated to reflect new NREL resource assessments, more recent 
data from actual projects, and credible studies projecting continued cost reductions and 
technology improvements through 2030. These studies and data sources are discussed in more 
detail in the following sections for each renew'able energy technology. 

We also recommend that the EPA request from NREL updated renewable resource assessments 
and cost and performance assumptions that will be included in the forthcoming DOE Wind 
Vision study. This report and the assumptions developed for the modeling went through an 
extensive peer-review process involving more than 300 energy experts, representing grid 
operators, the wind industry, science-based organizations, academia, governmental agencies, and 
environmental organizations. UCS served on the Senior Peer Review Advisory Group and 
several stakeholder task forces for this study. 

While the full Wind Vision report isn’t scheduled to be released until early next year, DOE 
issued an early release of the Executive Summary and Roadmap chapter on November 1 9, 

20)4 12* ggfly release shows that increasing wind power from 4.5 percent of U.S. electricity 
use in 2013 to 10 percent in 2020, 20 percent in 2030, and 35 percent in 2050 is technically and 
economically feasible. Achieving these targets would require less than 5 percent of the country’s 
available wind resource potential and would result in a less than 1 percent (0.1 cents/kWh) 
increase in electricity costs by 2030, and a 2 percent reduction in electricity costs by 2050. In 
addition, the study found that achieving the Wind Vision (compared to a baseline scenario) 
would result in cumulative (2013-2050) savings of: 

• $400 billion in avoided global climate change damages from reducing power plant carbon 
emissions by 12.3 gigatons of COa-equivalent (a 14 percent reduction); 


U.S. Department of Energy (DOE). 2014. Wind Vision: A New Era for Wind Power in the United States (Industry Preview). 
DOE/GO- 1020 14-4557. Online at http://energv.gov/ecfe/'wind/downloads^draft-industr%'-Drevicw-wind-vision-brochure . 
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• $108 billion in avoided health and economic damages from reducing particulate matter, 
nitrous oxide, and sulfur dioxide emissions; and 

• $280 billion in lower consumer natural gas bills and total electric system costs that are 20 
percent less sensitive to natural gas price fluctuations.'^’ 

Onshore wind. Improvements in low wind speed turbines are also opening new areas in the U.S. 
for potential development that were previously not considered to be economically viable. A 
recent GiS analysis by NREL shows that these improvements would increase the deployable area 
for potential onshore wind development in the U.S. by more than 50 percent at sites with gross 
CFs greater than 30 percent.”® This represents an additional 3,907 GW of installed wind 
capacity potential compared to previous estimates. For example, they show that the Southeast 
has the potential to develop 1 34 GW onshore wind capacity at sites w'ith gross CFs above 40 
percent (net CF of ~34 percent) at hub heights of 140 meters. NREL also found that raising the 
hub height from just 96 meters to 1 10 meters would increase the windy land area above a 30 
percent gross CF by 320,000 km^ representing 1,000 GW of additional wind capacity mostly in 
the Eastern and Southeastern U.S. 

We recommend updating the 1PM cost and performance assumptions for onshore wind using 
recent data on actual projects from DOE’s 2013 Wind Technologies Market report.”' The EPA’s 
modeling assumes capital costs of $2,258/kW (in 2011$) for wind projects installed in 2016, 
declining to $2,039/kW in 2030.”^ The EPA’s 2016 costs are more reflective of average 
installed costs from actual wind projects installed in 2009 and 2010, and are nearly 40 percent 
higher than capacity-weighted average installed costs of $l,630/kW (in 2013$) for actual U.S. 
projects installed in 2013.”’’ However, the sample size of projects installed in 2013 was limited 
and heavily weighted by low cost projects installed in the interior region of the country. A larger 
sample of 16 projects representing 2,000 MW that are under construction and anticipated to be 
completed in 2014 have average installed costs of approximately $I,750/kW. However, these 
projects are also weighted toward lower cost projects in the interior region. Thus, we would 
recommend using national average capital costs of $l,940/kW (in 2013$) for current projects 
based on average costs from a much larger sample of recent projects installed in 2012 and 
2013.”’ 


Cumulative figures from the study are calculated ba^d on the present value of costs and savings between 2013 and 2050, 
using a 3 percent discount rate. 

Roberts, 2014. Also see Figure 6 and Figure 8 in Cotrell, J., T. Stehly, J. Johnson, J.O. Roberts, Z. Parker, G. Scott, and D. 
Heimilier. 2014. Analysis of transportation and logistical challenges affecting the deployment of larger wind turbines; Summary 
of results. National Renewable Energy Laboratory. Technical Report: NREL/TP-5000-61063. 

Wiser and Bolinger, 2014. 

See Chapter 4, Table 4-16, on p. 29 of the EPA IPM mode! documentation. 

Wiser and Bolinger, 2014. See Figure 39, on p. 49. 

These regional differences are illustrated in Figure 42 of the DOE report (Wiser and Bolinger 2014). Because the sample size 
for the Southeast only reflects one project, we vwuld surest using assuming national average installed costs for that region. 
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We recommend basing capacity factors for new wind projects on data from recent projects and 
studies that reflect recent technology advances, as described in the DOE report.'^* We also 
recommend basing future increases in capacity factors and reductions in capital costs on the 
DOE Wind Vision study, which projects the average levelized cost of electricity (LCOE) from 
onshore wind projects to decline 24 percent by 2020, 33 percent by 2030 and 37 percent by 
2050.'^^ These are mid-range projections based primarily on a recent NREL literature review of 
13 independent studies and 18 scenarios.'^’ Based on these assumptions, the ReEDs model 
projects that 1 10 GW of onshore wind capacity would be installed in the U.S. by 2020, and 200 
GW by 2030, to meet the Wind Vision targets. 

Offshore wind. The EPA excluded offshore wind arguing that the technology has not been 
adequately demonstrated in the U.S. and little cost information is available to qualify for the 
BSER. However, a recent DOE report by Navigant Consulting'** shows 14 offshore wind 
projects totaling 4,900 MW are In advanced stages of development in nine states (Delaware, 
Massachusetts, Maine, New Jersey, Ohio, Oregon, Rhode Island, Texas, Virginia) and the Virgin 
Islands. According to the report, this includes projects that “have a signed power purchase 
agreement (PPA), have received approval for an interim limited lease or a commercial lease in 
state or federal waters, and/or have conducted baseline or geophysical studies at the proposed 
site with a meteorological tower erected and collecting data, boreholes drilled, or geological and 
geophysical data acquisition systems in place.”'*’ In addition, considerable information on the 
costs of developing offshore wind is available from recent projects in developed in Europe and 
proposed in the U.S.'’® 

We recommend using the DOE Wind Vision cost and performance assumptions for offshore 
wind, and the sources listed in the technical appendix of the UCS ReEDs modeling. The DOE 
Wind Vision report assumes that the LCOE from offshore wind projects will decline 22 percent 
by 2020, 43 percent by 2030, and 5 1 percent by 2050. The report also assumes that 3 GW of 
offshore wind capacity will be installed in the U.S. by 2020 and 20 GW by 2030. As discussed 
above, when combined with the projected deployment of onshore wind, these levels of offshore 
wind can be achieved at a modest increase in electricity costs of less than 1 percent by 2030, 


See Chapter 5 in the DOE report starting on p. 38. In particular, see the trend over time of increa.sing capacity factors in 
different wind regimCvS shown in Figure 35, and the regional variation in capacity factors for projects installed in 2012 in Figure 
36. 

U.S. Department of Energy (DOE). 2014. Wind Vision: A New Era for Wind Power in the United States (Industiy' Preview). 
DOE/GO'I020 14-4557. Online at http://encrgv.gov/eere/Wind^dowmloadv'draft-industrv-Dreview-wind-vision-brochure . 

Lantz, E., R. Wiser and M. Hand. 2012. lEA Wind Task 26: The Past and Future Cost of Wind Energy. National Renewable 
Energy Laboratory. NREL/'TP-6A20-535!0. Online at httD://\vww.nre1.gov.fdocs/fv} 2osti/535 1 0.pdf 

U.S. Department of Energy. 2014. Offshore Wind Market and E<X)nomic Analysis: 2014 Annual Mari<et Assessment. 
Prepared by Navigant Consulting, DE-EE0005360 (September 8, 2014), Online at 

http:/7encrgv.gov/sites./prod/fHcs/20}4/09/f18/2014 Dcrcent20Navieant Dcrcent20Olfshore pcrccnt20Wind Dercent20Markct 
t>ercent2() Dercent26 percent20Economic percent20.Ana{vsi.s.pdf . 

Wiser and Bolinger, 2014. 

Schwartz, M., D. Heimiller, S. Haymes, and W. Musial. 2010. A^essment of offshore wind energy resources for the United 
States. Golden, CO: National Renewable Energy Laboratory. NREl/rP-500-45889. 
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while saving hundreds of billions in avoided climate, health and economic damages and lower 
natural gas bills. 

Solar. The EPA’s IPM modeling assumes overnight capital costs for utility-scale PV of 
$3,364/kWac (2011$) in 2016, declining to $2,859/kWac in 2030. These costs are 32-55 percent 
higher than recent projects reported in SEIA’s Solar Market Insight Q2 2014 Report, which 
shows national average installed system prices of Sl.SlO/kWdc (~$2,170/kWac) — representing a 
14 percent drop in costs from last year and 61 percent from 2010 levels.'*** We recommend using 
SEIA and the Lawrence Berkeley National Laboratory (EBNE)'**^ data on the costs of recent 
projects and projections of future costs for utility and distributed PV and concentrating solar 
power (CSP) from the 2012 DOE Sunshot Study’s 62.5 percent cost reduction scenario through 
2020 and the 75 percent cost reduction scenario through 2040, as reasonable mid-range 

• • i43 

projections. 

We also recommend including distributed solar PV generation in the baseline renewable 
generation based on data from EIA forms 860, 861, and 826, as recommended in SEIA’s 
technical comments. We also agree with SEIA’s comments that distributed solar PV should be 
considered in the BSER. With cumulative U.S. capacity more than doubling over the past two 
years to 7,220 MW through the first half of 2014, distributed solar PV has clearly been 
adequately demonstrated, can be implemented at reasonable costs, and has the potential to 
significantly reduce carbon emissions. Since the IPM model does not include distributed PV, we 
would recommend using projections from NREL’s SolarDS model based on the Sunshot study’s 
62.5 percent cost reduction scenario through 2020 and the 75 percent cost reduction scenario 
through 2040. SEIA also provides several credible options for tracking and verifying generation 
and emission reductions from distributed solar that the EPA should adopt. 

Biopower. The EPA should include updated assumptions for biopower in its assessment of 
meeting state renewable energy generation targets. New stand-alone biopower projects, efficient 
combined heat and power (CHP) plants, and biomass co-firing in existing coal plants all have the 
technical and economic potential to provide additional low carbon electricity, when combined 
with strong sustainability criteria. However, if not managed carefully, biomass for energy can be 
harvested at unsustainable rates, damage ecosystems, produce harmful air pollution, consume 
large amounts of water, and produce net greenhouse emissions. Most scientists believe there is a 
wide range of biomass resources that can be produced sustainably and with minimal harm, and 
cut overall carbon emissions, while reducing the overall impacts and risks of our current energy 


Solar Energy Industries Association (SEIA). 2014. U.S. Solar Marfcet Insight Q2 2014 Report. Online at ww\v-seia.ortt/smi, 
Barbose, G., N. Darghouth, S. Weaver, and R. Wiser, 2013. Tracking the sun VI: An historical summary of the 
installed price of pholovoitaics in the United States from 1998 to 2012, 1.BNL-6350E. Berkeley, CA: Lawrence 
Berkeley National Laboratory. Online at htto://emn.lbl.Bov/sites/aILifiles/'lbnl-6350e.Ddf . accessed on September 1 5, 

2014. 

U.S. Department of Energy (DOE). 2012. Sunshot vision study. Online at httn://w'ww'Lecrc.encrgv.sov/.solar/Ddfs/47927,ndf. 
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system. ''''' Implementing proper policy is essential to securing the benefits of biomass and 
avoiding its risks. 

To capture the benefits of beneficial biomass and avoid the risks of hannful biomass, federal and 
state policies should distinguish between beneficial and harmful biomass resources by including 
a definition of eligible biomass resources. This definition should make beneficial biomass 
resources eligible, exclude harmful biomass resources and practices, and include practical, 
reasonable sustainability standards to ensure that harvests of biomass do not degrade soils, 
wildlife habitat, biodiversity and water quality. 

Taking these factors into account, a 2012 UCS analysis of data from DOE’s Updated Billion 
Ton study found that biomass resources totaling nearly 680 million tons could be made available, 
in a sustainable manner, each year within the United States by 2030.''*^ This is enough biomass 
to produce approximately 730 billion kilowatt-hours or 1 8 percent of U.S. electricity generation 
in 2013. The study showed that biomass resources are readily available in large parts of the 
country, with the most potential in the southern Plains, Southeast, Midwest, and California. The 
vast majority (82 percent) of this potential is from energy crops (primarily switohgrass) and 
agricultural residues, while the potential from biomass wastes (15 percent) such as urban and 
mill residues, and forest residues (3 percent) is relatively small. In addition, we completely 
excluded forest biomass from whole trees, thinnings, clearings, and pulp-wood harvesting due to 
sustainability concerns 

As shown in Figure 6-6, our ReEDs modeling projects biopower to make a fairly small 
contribution to achieving the renewable targets from our Demonstrated Growth Approach at the 
national level. However, other studies by NREL,'"’* ElA,'"’’ and UCS,''** have shown that 
biopower could make a more meaningful contribution, particularly in some parts of the country 
that have strong potential, such as the Southeast and Midwest. For example, NREL’s 2012 
Renewable Electricity Futures study found that biopower could provide nearly 6 percent of U.S. 


UCS supports the use of strong sustainability criteria for biomass. For example, in 201 1, UCS and eleven other national 
groups signed on to the following Principles for Sustainable Biomass, online at httn:/.''ww\v.cleanencrgv.org/vvn- 
content/uoloads/Principles-for-Sustainable-Bioimss-FINAL.pdr . Also see UCS. 2009. A Balanced Definition of Renewable 
Biomass. Online at hUp://www.ucsusa.ora:/sites/derault/nies/legacv/asset&/docoments/clean energy/balanced-faiomass- 
defioition.pdf . UCS’s Bioenergy Principles. Online at http://www.ucsusa.org/ciean_energy/our-energy-choices/renewable- 
energy /how-biomass-energy*works.html#c2 

Union ofConcemed Scientists (UCS). 2012. The promise of biomass: clean power and fuel — if handled right. Online at 
http://www.ucsusa.org/asset.s/documeii(s/ciean \ehicles/Bioinass-Resource-.Assessmcnt.p df. Oak Ridge National Laboratory — 
U.S. Department of Energy (CRN L). 2011. U.S. billion-ton update; Biomass supply for a bioenergy and bioproducts industry. 
ORNL/TM-201 1/224. Oak Ridge, TN. Online at http://w'W-wl.eere.energv.gov/bioenergv/Ddfs,i‘bil]ion ton update.pdf . 

National Renewable Energy Laboratory (NREL). 2012a. Renewable electricity futures study, NREL/TP-6A20-52409. 
Golden, CO; NREL. Online at w\vw,nrel.aov/analvsi.s/re futures/, accessed on September 15, 2014. 

Energy Information Administration (El A). 201 4. Annual Energy Outlook 2014. Washington, DC: U.S. Department of Energy. 
Online at http:.//\NAvw.eia.gov7forecasts.''aeo/pdiy0.38.>(2014).pdf 

Cleetus, R.. S. Clemmer, J. Deyette, and S. Sattier. 2014. Climate Game Changer: How a carbon standard can cut power plant 
emissions in half by 2030. Cambridge. MA: Union ofConcemed Scientists. Online at 

http://vvAvw.ucsusa.ore/sites/default/files/legacv7assets/docuntents/global warmioe/C'arbon-Siandards-Analvsis-Union-of- 
Concerncd-.Scicntists.pdf . 
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generation by 2030 and 1 5 percent by 2050, making a meaningful contribution to achieving 
overall renewable electricity targets of 80 percent by 2050.'“*'’ 

The EPA’s ongoing work on the Framework for Assessing Biogenic Carbon Dioxide for 
Stationary Sources is critical to understanding the role that sustainable biomass can play in 
reducing GHG emissions, and establishing the safeguards necessary to ensure robust accounting 
of lifecycle emissions and other impacts from the use of biomass.'^° UCS will continue to review 
and assess the findings in the latest report as it undergoes review' by the Science Advisory 
Board.'-’' 

Geothermal and Hydro. The potential for new geothermal and hydropower development is 
very site specific. We recommend using updated supply curves for new geothermal and 
hydropower from NREL’s ReEDs model that reflect site specific costs and resource potential. 

6.4.1. 2. The EPA .should eliminate the cap on variable wind and solar used in the 1PM 
modeling, or use a cap based on recent studies by utilities, grid operators, and government 
agencies. 

We agree with AWEA’s comment that the EPA should not impose a firm cap on the percentage 
of variable (wind and solar) renewable energy that can be deployed in a state or region, but rather 
should economically model the cost of curtailment that could occur at extremely high renewable 
energy penetrations. However, if the EPA continues to impose a cap, it should rely on the results 
of recent renewable integration studies done by utilities, grid operators, NREL and other 
government agencies. These studies have found that penetrations of variable renewable energy 
resources of 40-50 percent are achievable on a state and regional level, with modest integration 
costs. 

For example, NREL's Renewable Energy Futures study examined a case in which wind and 
solar provide nearly 50 percent of total U.S. electricity generation by 2050.'^^ The Nebraska 
Power Association wind integration study found minimal integration costs and no reliability 
concerns associated with wind providing 40 percent of electricity in the Southwest Power 
Pooi.'^^ The Minnesota Department of Commerce just released a comprehensive study that 
found no challenges to integrating 40 percent wind and solar energy in Minnesota, including a 
detailed examination of power system dynamics and other essential reliability services. The 
study also found no challenges associated with accommodating the variability with wind and 
solar providing 50 percent of electricity in the state, though due to time constraints the study did 


'"NREL, 2012a. 

EPA. 2014. Framework for Assessing Biogenic C02 Emissions from Stationary Sources. United States Environmental 
Protection Agency, Office of Air and Radiation Office of Atmospheric Programs, Climate Change Division. Washington. DC. 
Online at htio://wvvw.epa.gov,''climatechange/gh£emissions.'^bi<>t>enic-emissions.html 

http:/Avww.epa.gov/c!imatechange/do\vnloads/Biogenic-C02“Emissions-Memo-i1 1914.pdf 
NREL. 2012a.,. 

httD://\v\vw, ncpowcr.org/Wind_Studv/nnal report.pdf. 
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not include a full analysis of power system dynamics in that case,'^"' NREL’s analysis of over 30 
percent renewable energy penetrations in the Eastern and Western U.S. by 2030 also found no 
reliability problems or economic barriers.'^^ If the EPA does decide to impose such a cap, non- 
variable renewables, such as biomass and geothermal, should not count towards such a cap, 

6.4.1. 3. The EPA should drop or modify the short-term capita! cost adders that raise the 
cost of renewables by an unreasonable amount. 

The EPA also applies unrealistically high short-term capital cost adders to renewable and 
conventional generation technologies if the new capacity developed in a specific year exceeds a 
certain upper bound. The adder is designed to reflect potential short-term cost increases due to 
competition for equipment and labor, based on ElA assumptions. For example, in 2016, the EPA 
assumes wind capital costs will increase by $694/kW after 1 1,618 MW are developed, and utility 
solar PV increases by $1 ,025/kW after only 286 MW are deployed, over a two-year period. 

We do not believe these assumptions are supported by actual experience or credible peer- 
reviewed research. For example, the capacity-weighted average capital cost of wind projects 
installed in the U.S. dropped by 10 percent in 2012, despite installing a record 13,131 MW that 
year.'^^ Similarly, the costs of solar PV have continued to drop over the past several years as new 
records are set nearly every year in the U.S., including adding over 2,000 MW of utility-scale PV 
just last year.'^’ With more than 15,600 MW of wind projects and 3,160 MW of utility scale 
solar PV currently under construction between 2014 and 2016 in the U.S.'**, the EPA’s assumed 
upper bounds for these technologies will likely be exceeded in the next few years, resulting in a 
significant overestimate of the cost of developing renewables in 1PM, We recommend replacing 
IPM’s short-term capital cost adders for renewables based on detailed regional renewable 
resource supply curve data from NREL's ReEDs model that account for transmission, 
integration, and other costs as the penetration of renewables increase. 

6.4.1.4, The EPA should re-run the 1PM modeling using updated assumptions for renewable 
technologies and consider different modeling approaches from other sources that use 
similar assumptions. 

The EPA modeled the economic potential of renewables at the state level in IPM by reducing the 
costs of new renewable builds by $30 per MWh, which is a proxy for the estimated cost of the 
proposed approach (up to $40 per metric ton C02). The EPA should re-run this scenario in the 
IPM model using more up-to-date assumptions for renewable energy technologies described 
above to develop new state and regional renewable energy targets. The EPA’s modeling should 

'‘’‘’ httnst/V'wwvv.edockels. state. mn.us/rFiliiig''edockets/scarchDocuments. do ?niethod"F;howrotin&c[ociinientfd=%7bD607FB06- 
F80C-4‘)EE-A7 19-39C4 1 1 DSD7C3%7d&d<)cunienlTille=20 14 1 1-1(14466-0 1 . 

htio://wwvv,nrei-flov7docs/fvl losti/47078.pdr . http:.t/vvww.nrel.gov/eiectricitv.'transmissioii/wcslern wind-itiml 
Wiser and Bolinger, 2014. 

SEIA2014. 

Wind projects under construction are based on data from the American Wind Energy Association's U.S. Wind Industry 
Second Quarter 2014 Market Report, online at http://atvea.files.cms- 

nlus.cont/FijeDo\\ttinads/ndfs/202014%?OAWF.A%20MaricetSt>20Renort%70Pi)|,!ir%20Version%20.ndf . Utility solar PV 
projects under construction are based on data from SNL Energy’s Power Projects Database, 
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also reflect existing state and federal renewable policies, including but not limited to state RESs, 
consistent with the EPA’s “no backsliding” policy principle.'*^ 

We support the Natural Resource Defense Council’s (NRDC) analysis of the EPA’s Alternative 
Approach using an updated version of the iPM model, which addresses many of these concerns. 
NRDC’s analysis uses updated cost and performance assumptions for renewables that are similar 
to the assumptions used in the DOE Wind Vision study and the UCS ReEDs modeling described 
above. They also ran the scenario in the same way as the EPA, by applying a $30/MWh cost 
reduction to new renewable builds. Under this scenario, renewable generation increased to 973 
TWh by 2030 (including 94 TWh of distributed solar) at the national level. This is similar to the 
levels of renewable generation achieved under the UCS Demonstrated Growth Approach (995 
TWh), but considerably more than the EPA Alternative Approach (527 TWh) and the EPA’s 
IPM modeling (358 TWh). However, the state and regional distribution of renewables varies 
considerably across the different approaches. 

It is also worth noting that the EPA’s IPM modeling of meeting the state emission rate reduction 
targets completed for the regulatory impact analysis (RIA) resulted in a much lower level of 
renewables than either their Proposed Approach or Alternative Approach. At the national level, 
total non-hydro renewable generation reached 356 terawatt-hours (TWh) by 2030 in the RIA, 
which is 32 percent lower than the EPA’s renewable energy targets under the Proposed and 
Alternative Approaches (525 TWh by 2030), only 2 percent above the EPA’s base case, and 
nearly 20 percent lower than EIA’s business-as-usual projection (Figure 6-8). In other words, the 
EPA’s results imply that the Clean Power Plan would take us backwards and result in less 
renewable generation than we would expect to see under existing state and federal policies 
without the CPP. Even the EPA’s base case greatly underestimates the potential contribution 
from renewables compared to EIA’s BAU projections, despite using EIA’s assumptions for most 
technologies. 


Proposed Rule, 34917. 
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Figure 6-8. The EPA’s IPM Modeling Does Not Achieve the Renewable Energy Targets 
from the EPA’s Proposed Approach or ElA’s Business As Usual Projection. The generation 
from different renewable energy technologies included in the stacked bars is based on the results 
of the EPA 's IPM modeling completed for the Regulatory Impact Analysis (RIA). The overall 
level of non-hydro renewable generation from the EPA ’s Proposed Approach is taken directly 
from the EPA 's building block spreadsheet that is used to calculate state emission rate reduction 
targets, except 2029 levels are shown in 2030, as the EPA did not report values for 2030. EIA 's 
BAU is based on projections from Annual Energy Outlook 2014. 


While the EPA’s pessimistic results for renewables are due in large part to their use of outdated 
and pessimistic assumptions for renewables described above, they are also due to how the EPA 
modeled the scenarios in the RIA and the EPA’s modest state emission reduction targets. The 
EPA modeled these scenarios by hard-wiring the estimated demand reductions from the energy 
efficiency building block (because energy efficiency is not explicitly represented in the model) 
and then letting the model decide what technologies to deploy to achieve the remaining emission 
reductions in the most cost-effective way.'** Because the vast majority of the CO 2 reductions 
appear to have come from energy efficiency, the model only needed to achieve a fairly modest 
amount of additional CO 2 reductions, which came primarily from fuel switching to existing new 
natural gas combined cycle plants (NGCC) and from new NGCC plants added by 2020. 
Combined, efficiency and NGCC generation primarily displaced existing coal and some older oil 
and gas steam generation.'*' However, the level of efficiency savings by 2030 was high enough 
to displace generation from new NGCC plants that were built under the base case. 

While this approach may have achieved the EPA’s state emission reduction targets, it does not 
capture the economic potential for deploying renewables at higher levels to cost-effectively 


EPA Regulatory Impact Analy.sis. p. 3-9. 

EPA Regulatory Impact Analysis. Table 3-11. 
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achieve even deeper emission reductions. The EPA modeling for the Alternative RE Approach 
clearly demonstrates that it is cost-effective to deploy more renewables even using pessimistic 
assumptions, while UCS and NRDC modeling of the renewable energy building block shows we 
can go much further using more reasonable updated assumptions. This makes a strong case for 
why the EPA’s state emission reduction targets should be strengthened. In addition to updating 
the cost and performance assumptions for renewable energy technologies, we recommend that 
the EPA conduct additional modeling scenarios to better understand the costs and benefits of 
increasing renewables to achieve deeper CO 2 reductions. These scenarios could include: 

• Requiring the model to at least meet the renewable energy targets from the EPA’s 
Proposed, Alternative or any updates of these approaches; the UCS Demonstrated 
Growth Rate Approach or Market Penetration Approach (see below); NRDCs Alternative 
RE Approach; or other approaches. This could also be done in combination with the 
energy efficiency building block targets and achieving higher state emission reduction 
targets. 

• Including a national or regional carbon price that increases gradually over time to achieve 
the EPA’s existing state emission rate targets as well as higher targets, instead of 
reducing the cost of new renewable builds by $30/MWh. 

• Conducting sensitivity runs to the scenarios above that assume higher and lower natural 
gas prices, given the high level of uncertainty in projecting future natural gas prices. We 
would recommend using ElA’s high and low gas price projections from AEO 2014. 

UCS ReEDs modeling was conducted by requiring the model to meet the renewable energy 
targets from our Demonstrated Growth Approach to analyze the impacts on CO 2 emission, 
electricity and natural gas prices, and the generation mix, as discussed in more detail above. An 
important benefit of this approach is that it more fully captures the energy diversity benefits of 
renewables displacing natural gas and lowering natural gas prices and bills, which in turn can 
offset modest increases in electricity prices. Reducing the economic risks of a potential 
overreliance natural gas by increasing renewables and efficiency is an important issue to many 
states that can justify adopting higher renewable energy targets compared to using the EPA’s 
more conservative economic criteria. Some states have also been willing to pay higher 
incremental costs for renewables in the near-term to encourage technology innovation, attract 
new industries, and achieve economies of scale that will help drive down costs over the long- 
term. This approach has clearly been effective over the past 5-10 years in driving down the costs 
of both wind and solar. 

We also recommend that the EPA work with NREL to run these scenarios in the latest version of 
the ReEDs model. The ReEDs model was specifically designed to more accurately model the 
costs and benefits of increasing renewables and overcome some of the limitations of other 
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modeling platforms like IPM and NEMS that have a more simplistic representation of 
renewables, 

6.4.2. The EP.4 shmtkl recognize regional differences in renewable energy market 
penetration rates and account for existing state commitments to deploy renewable 
energy. 

As a second option for improving the EPA’s Alternative Approach, UCS developed a modified 
approach for calculating state renewable energy targets based on technical potential and market 
penetration called the UCS “Market Penetration Approach.” This approach differs from the 
EPA’s Alternative Approach primarily by considering regional differences in renewable energy 
technology market penetration rates, and assuming states with RES policies achieve full 
compliance with these laws, like the UCS Demonstrated Growth approach. It also utilizes the 
most current renewable generation data available from EIA for 2013 (instead of 2012), including 
generation from distributed solar PV, which the EPA did not include.'® 

To calculate 2030 state renewable energy targets, we first divide 2013 renewable generation by 
NREL’s estimated resource technical potential for the following technologies: utility scale PV, 
distributed PV, concentrating solar power (CSP), onshore wind, and conventional geothermal. 
These renewable market penetration percentages are then used to establish national and regional 
technology benchmarks. As in the EPA Alternative Approach, national benchmarks are 
calculated based on the average of the top third highest performing states for each technology 
(16 states). Due to the low number of states currently generating power with geothermal and 
CSP, the benchmarks for these technologies are based on a smaller subset of states, 6 states and 3 
states, respectively. 

Next, we calculate regional benchmark penetration rates based on the average of the top three 
performing states within each of the regions as defined by the EPA. Regional benchmarks are 
established to account for the variation in resource potential and utilization across different areas 
of the country, such as the relatively high market penetration of wind and solar resources in 
leading states located in the East Central region. Then, we calculate 2030 renewable energy 
targets by multiplying each state’s technical potential for each technology by the greater of either 
the national or regional benchmark for that technology. 

In addition to the technologies described above, we include existing biopower and new 
hydropower generation, using the EPA’s methodology for assessing the potential contribution of 
these technologies. The potential for new hydropower in 2030 is estimated by subtracting 20 1 3 
hydro generation from NREL’s estimate of hydropower potential for each state. Biopower and 
hydropower generation are added to the benchmarked technologies in order to calculate 
combined 2030 renewable energy targets. 


Energy Information Adminislralion (EfA). 2014. Electricity data browser. Washington, DC: U.S. Department of Energy. 
Online at mvw.eia,gov/clcctricitv/<jata/^ro\vscr/. accessed on September 15, 2014. 
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As in our Demonstrated Growth Approach, the share of each state’s renewable energy generation 
is capped at 40 percent of total electricity sales. Consistent with the EPA’s proposed approach, 
state renewable energy targets for the Market Penetration Approach begin in 2017. ElA 
renewable generation data from 2013 and projected generation from wind and utility scale solar 
projects known to be under construction are used to estimate 2016 baseline generation.’*^ Linear 
renewable energy growth is assumed beginning in 2017 through 2030 to achieve final renewable 
energy generation targets. Finally, in each year, it is assumed that states will achieve the greater 
of either the calculated renewable generation or the level needed to meet their mandatory RES 
target for that year as projected by LBNL'*^, consistent with the EPA’s “no backsliding” policy 
approach.’** 

The UCS Market Penetration Approach results in a 2030 national renewable energy target of 
91 2,660 GWh (excluding existing hydropower) or 2 1 percent of total U.S. electricity sales in 
2030. This is a significant increase over either the EPA proposed or alternative approach, both of 
which result in approximately 520,000 GWh of renewable generation or 12 percent of U.S. 
electricity sales. The UCS approach leads to higher renewable generation targets than the EPA 
Alternative Approach in the majority of states. However, by imposing the renewable generation 
cap of 40 percent of electricity sales, it also avoids placing an undue burden on states with high 
renewable potential and low electricity sales. For example, under the EPA’s Alternative 
Approach, Kansas and South Dakota have 2030 renewable targets that are higher than 1 00 
percent of their projected electricity sales. 

We also recommend further consideration of offshore wind and new biopower generation, which 
are not included in the either the UCS Market Penetration Approach or the EPA Alternative 
Approach. Improvements to these and other renewable energy technology cost, performance, and 
resource potential assumptions are discussed in more detail in section 6.4.1 .1 . 

Table 6-2. UCS Market Penetration Target Renewable Generation, Excluding Existing 
Hydropower (GWh). 


State 

2020 

2025 

2030 

AL 

3,250 

3,250 

3,250 

AK 

943 

1,943 

2,943 

AZ 

5,302 

7,985 

8,867 

AR 

3,305 

5,365 

7,424 

CA 

92,177 

96,810 

101,203 


wind projects under construction are based on data from the .American Wind Energy Association’.s U.S. Wind Industry 
Second Quarter 2014 Market Report, online at hUD:,//av^a.files.cms» 

plus.com/FiieDown[oads/bdrs/2020t4%20AWfcA%20Market?-'c»20Report%201*ublic%20Version%20.Ddf . Utility solar PV 
projects under construction are based on data from SNL Enei^’s Power Projects Database. 

Lawrence Berkeley National Laboratory (LBNL). 201 3, Renewables portfolio standards resources. Online at 
http://emp.ibi.£ov7rps, accessed on September 1 5, 20 1 4. 

Proposed Rule, 34917. 
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CO 

14,213 

20,993 

27,773 

CT 

7,193 

7,260 

7,224 

DE 

1,713 

2,220 

2,270 

FL 

4,805 

4,908 

5,011 

OA 

3,704 

3,704 

3,704 

Hi 

2,619 

3,543 

4,467 

ID 

5,805 

9,087 

12,369 

IL 

26,158 

45,046 

63,934 

IN 

15,490 

29,376 

43,261 

lA 

19,668 

20,573 

21,478 

KS 

14,048 

16,192 

18,337 

KY 

749 

1,273 

1,797 

LA 

2,721 

2,846 

2,971 

ME 

4,890 

4,960 

5,031 

MD 

11,903 

13,224 

13,525 

MA 

10,575 

13,197 

15,636 

Ml 

11,341 

15,085 

18,829 

MN 

19,041 

25,156 

31,272 

MS 

2,225 

3,120 

4,015 

MO 

11,832 

24,949 

38,065 

MX 

3,293 

5,253 

7,214 

NE 

5,938 

9,904 

13,870 

NV 

6.235 

7,241 

8,248 

NH 

2,154 

2,687 

2,674 

NJ 

18,562 

19,501 

20,093 

NM 

6,685 

9,318 

11,952 

NY 

10,546 

10,546 

10,546 

NC 

9,385 

10,009 

10,554 

ND 

6,791 

7,027 

7,263 

OH 

14,880 

27,062 

39,244 

OK 

18,218 

23,383 

28,548 

OR 

9,840 

11,362 

12,885 

PA 

11,939 

12,311 

12,592 

R1 

1,289 

1,301 

1,294 

SC 

1,965 

1,965 

1,965 

SD 

3,696 

4,630 

5,563 

TN 

1,142 

1,145 

1,149 

TX 

96,395 

136,990 

177,585 

UT 

3,647 

6,740 

9,832 

VA 

4,291 

6,074 

7,856 

WA 

12,436 

13,089 

13,623 
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wv 

2,227 

3,254 

4,281 

WI 

12,350 

21,362 

30,374 

WY 

5,670 

7,233 

8,797 

Total 

565,244 

741,453 

912,660 


*For more information on annual targets, see Appendix I and the attached spreadsheet. 


6.5. UCS recommends the EPA tise and, where necessary, expand on existing regional 
renewable energy credit (REC) tracking systems for compliance with the CPP and to 
help prevent double counting. 

Under the State Plans section of the Proposed Rule, the EPA requests comment on several 
options for accounting for the interstate effects of implementing renewable energy technologies 
and for avoiding potential double counting of CO 2 reductions.'^ We support the EPA’s proposed 
approach of assigning the CO 2 reductions and other attributes to the purchaser of renewable 
energy or RECs, regardless of where the renewable generation is physically located. We also 
support the use of existing regional REC and generation tracking systems (Figure 6-8) as best 
approach for tracking renewable energy compliance with the CPP and to help prevent potential 
double counting of renewable generation and CO 2 reductions. 


Proposed Rule, pp. 34921-34922. 
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Figure 6-8. North American Renewable Energy Credit and Generation Tracking 
Systems.’*’ 

An important advantage of using these systems is that they are already set up to track compliance 
with existing state RES laws and verify claims for emission reductions and other attributes of 
RECs that are purchased through voluntary markets.'** In addition, the NEPOOL CIS and PJM- 
OATS systems in the Northeastern U.S. are set-up to track all generation sources to support 
power source disclosure programs and to track CO2 emissions, other pollutants, and other power 
attributes. These all generation tracking systems are also designed to match the emissions and 
other attributes of electricity supply with demand within a region and for imports into a region, 
which could also help facilitate compliance with state implementation plans. Some systems 
(NEPOOL GIS, NAR, and NC-RETS) are also being used to track energy savings from energy 
efficiency projects. 


APX Research, 2014. Using tracking systems with the implementation ofSection II Id State Plans. Online at 
hltp://w\v\v.narecs.com/wD-cQnlent/up{oads.^sites/'2./2014/10/APXAnalvUcs 1 Seciionl 1 Id-pdf . 

For more details on how regional REC tracking systems can be used for compliance with the CPP and to avoid double 
counting, see APX Research. 2014 andQuarrier, R. and D. Farnsworth. 2014. Tracking renewable energy for the U.S. The EPA’s 
Clean Power Plan: Guidelines for states to use existing REC tracking ^sterns to comply with 1 1 1 (d). Prepared by the Center for 
Resource Solutions and Regulatoty Assistance Project. Online at http://wnvvv.resource- 
solutions.org/'pub txirs/Trackine%20Rc‘newable%20Energv.pdf. 
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Under this approach, every megawatt-hour of eligible renewable generation would be assigned a 
tradable REC that could be used for state compliance with the CPP. The RECs could either be 
bundled with the physical delivery of the electricity, as required by some state RES laws, or 
unbundled and sold separately, which is also allowed for at least partial compliance in some state 
RESs (e.g.. North Carolina). If the RECs are bundled with the delivery of the power to the state 
or regional power pool, it is reasonable to assume that the CO2 reductions will occur within the 
state or region and to allocated those reductions to the purchasing state based on their regional 
share of the total REC purchases. This approach would also work well for states that are part of 
multi-state plans. If the RECs are unbundled and sold to a state outside of the region where the 
renewable generation is located, an adjustment would be needed to transfer the emission 
reductions from the generating state or region to the purchasing state. Several tracking systems 
already have the ability to track unbundled REC imports and exports between regions and 
tracking systems. 

While allowing the use of unbundled RECs for state compliance with the CPP introduces some 
accounting complexities, it has the important advantages of giving states more flexibility in 
complying with the rule and lowering the cost of compliance, as shown by our ReEDS modeling 
of our proposed approach. And while states that sell RECS to other states would not be able to 
use those RECs or the associated renewable generation installed in their state for compliance, 
they would receive important economic benefits such as revenue from the sale of RECs as well 
as the construction, operation and manufacturingjobs and other local economic development 
benefits. 

Voluntary renewables/green power. We also recommend making an adjustment for the 
emission reductions associated with REC purchases by the voluntary renewables/green power 
market. Customers who voluntarily purchase renewable energy want to know that they are 
achieving incremental emission reductions and other environmental benefits that go beyond what 
is required under existing laws. To ensure the validity of these claims and avoid double counting, 
states should not be allowed to use these RECs or emission reductions for compliance with the 
CPP. We suggest using a similar approach as the NEPOOL GIS and WREGIS tracking systems 
that makes an adjustment for the voluntary market related to the implementation of RGGI and 
California’s cap and trade markets. 

While we believe participation in an existing REC or generation tracking system is the most 
effective means for demonstrating compliance and avoiding double counting, there are at least 
two other approaches that could also be acceptable in addition to REC tracking. This includes 
renewable generation from 1 ) power purchase agreements and 2 ) facilities owned by utilities that 
are being used for compliance with state RESs or to meet voluntary state renewable energy 
goals, but are not part of REC tracking systems. However, to be eligible for compliance with the 
rule, the EPA should require states to demonstrate that the renewables generation and associated 
CO2 reduction from these approaches is not being claimed by another state. As stated above, the 
general principle should be that the renewable generation and the associated CO2 reductions and 
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other attributes should go to purchaser of this generation, regardless of where the generation is 
located. The CO 2 reductions could be estimated by either using a marginal or average emissions 
rate for the power pool. 

6.6. lies rcconimends the EPA .set renewable energy targets at the state level, but 
allow states to comply at a regional level. 

In the Notice of Data Availability (NODA) from October 28, 2014, the EPA requested comment 
on whether to set renewable energy targets at a regional level and then assign shares of those 
regional targets to individual states in recognizing the interstate nature of the electricity system. 
Our recommendation is to set targets at the state level, but allow those targets to be met with 
renewable generation or RECs that are purchased from other states both within and outside a 
given region, as discussed in section 6.5. We are also supportive of implementing multi-state 
regional approaches as a more flexible, low cost way of complying with the rule, as discussed in 
more detail in section 9 of our comments. 

Our recommended Demonstrated Growth Approach can easily be implemented on a regional 
level, by aggregating state targets to whatever regions provide greatest congruence with the 
organization of the electricity grid and simplify state implementation. As an example. Figure 6-2 
above aggregates the state targets from our approach to the regions specified in the EPA’s 
Proposed Approach.'*’ We also support aggregating state targets to regions defined by NERC, 
Regional Transmission Organizations (RTOs), or Independent System Operators (ISOs), with 
some adjustments, as those regions do not coincide with state boundaries in most cases. A recent 
UCS report discusses the benefits of regional grid coordination and highlights several recent 
studies by grid operators showing that renewable energy can significantly lower CO 2 emissions 
while maintaining reliable and affordable electricity.'™ As with state targets, allowing 
nationwide trading of RECs for compliance would give states the option to find the lowest cost 
compliance options. 

6.7. UCS supports the EPA's proposed approach for counting emissions reductions 
from new and incremental renewable energy, nuclear energy, and energy efficiency, 
and for only allowing new and incremental hydro to count for compliance. 

The EPA also requested comment in the NODA on whether Building Blocks 3 and 4 should be 
treated in the same manner as natural gas fuel switching in Building Block 2 by counting the 
emission reductions for renewables, nuclear, and efficiency in the numerator of the emission rate 
formula rather than just the generation in the denominator. We strongly agree with this approach 
as these technologies are clearly reducing CO 2 by displacing fossil generation and it’s a more 
consistent and equitable approach with how natural gas fuel switching is treated. However, only 
the CO 2 reductions from new and incremental renewables (including hydro), nuclear and 
efficiency should be counted, as the CO 2 reductions from existing renewables (including hydro), 

The underlying data from this approach are included in the ahached spreadsheet. 

UCS. 20 14. Renewable energy on regional power can help states meet federal carbon standards. Online at 
http:.'/\\wv\v-ucsusa.org/renewabiesandregionitlerid.s. 
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nuclear and efficiency are already embedded in the baseline emissions and generation mix. As 
discussed in more detail in section 11, we believe that the incremental generation from zero 
carbon options should be assumed to displace fossil fuels (and the associated CO 2 emissions) on 
a pro-rata basis, which is a better representation of the BSER and consistent with the treatment of 
incremental NOCC. 

The EPA also requested comments on whether to include 2012 hydropower generation from 
each state under the proposed approach, and whether and how to consider year-to-year variability 
in hydropower generation.'^’ We support the EPA’s approach that excludes existing hydro in the 
state goal setting, but allows new and incremental hydro to count toward compliance. Like 
existing nuclear generation, existing hydro is a mature technology that doesn’t need economic 
support under the CPP in most cases. If the EPA decides to include existing hydro in the state 
renewable targets, we would suggest basing it on a rolling average of three most recent years of 
data to smooth year-to-year variability. 

6.8. lies recommends that the EPA include incentives for early action. 

We support incentives for early action to encourage investments renewables and energy 
efficiency and a shift away from fossil-fired generation, including in the pre-2020 period after a 
state compliance plan has been approved by the EPA, as long as these incentives do not 
undermine the overall level of emissions reductions achieved by the CPP. The quicker we can 
cut emissions, the better from a climate perspective. 

6.9. UCS recommends that the EPA use the most recent renewable generation data 
available, include renewable energy projects that are under construction through 
2016, and assume states with RESs at least meet their mandatory targets. 

The EPA is requesting comments on whether each state’s goal should be modified to include a 
floor based on reported 2012 renewable generation to address the problem that some state targets 
in the EPA’s proposed approach are less than 2012 levels.”^ While this would be an 
improvement, assuming some states won’t increase renewable generation over current levels 
doesn’t go far enough. We addressed this problem under our recommended approaches described 
above in several ways, including: 1) using 2013 renewable generation data from ElA as the 
starting point, 2) including wind and utility solar under construction from 2014-2016, and 3) 
assuming states with RESs at least meet their mandatory targets as projected by LBNL, which is 
consistent with the EPA’s “no backsliding” policy principle. 


Proposed Rule, 34869. 
Proposied Rule, 34868. 
Proposed Rule. 34917. 
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7. Nuclear Power: Building Block 3 

• UCS supports the EPA’s proposal to include new nuclear reactors that arc under 
construction in setting state emission reduction targets and for compliance, which is 
consistent with the EPA’s treatment of new natural gas combined cycle plants and 
UCS’s recommendation for new renewables that are under construction. 

• UCS recommends excluding existing “at-risk” nuclear generation from the formula 
for setting state emission reduction tai^ets, as the number of at-risk reactors is 
limited, site specific, and will likely decline over time as natural gas and wholesale 
electricity prices rise. 

• UCS does not support allowing existing plants that may receive a license extension 
beyond 60 years to be counted as new generation for the purposes of compliance, 
given important safety issues that are outside of the EPA’s jurisdiction. 

UCS believes that the cuts in heat-trapping emissions that the U.S. and the rest of the world need 
to make to limit the worst consequences of global warming are so large, and the need to take 
action is so urgent, that we need to consider all potential options for reducing emissions, as 
described in our 2007 Nuclear Power in a Warmins World report.'^** Nuclear power does not 
produce carbon emissions during operation, and has relatively low lifecycle carbon emissions 
that are comparable to many renewable technologies. But these benefits need to be weighed 
against the safety and security risks, the waste disposal challenges, and the water requirements of 
nuclear power. The high cost and long lead time required for large-scale deployment of new 
nuclear plants must also be considered. Other low- and zero-carbon technologies like energy 
efficiency and renewable energy have fewer risks, are already cost-effective in many places, and 
can be deployed more quickly at a large scale. 

UCS is particularly concerned about the potential impacts of the rule’s treatment of nuclear 
power on the safety and security of both operating nuclear plants and the five reactors currently 
under construction. While we understand that nuclear safety is not within the EPA’s jurisdiction, 
the agency cannot ignore the potential indirect effects of the rule In providing incentives to keep 
“at risk” plants operating. An operating nuclear plant’s “at risk” status depends on many factors, 
but one of them is the extent to which a plant’s bottom line is affected by evolving safety and 
security requirements. For instance, the NRC increased security requirements after the 9/1 1 
attacks, but it is well known that the industry lobbied heavily to keep them to a minimum 
because of their cost.'^^ Similarly, in the wake of the 201 1 Fukushima accident, the industry has 
pushed back on certain proposed additional safety requirements such as filtered venting systems 


Groniund, L., D. Lochbaum, and E. Lyman. 2007. Nuclear Power In a Warming World; Asses.;iing the Risks, Addressing the 
Challenges. Cambridge, MA: Union of Concerned Scientists. Online at 

hltp://\vvva.v.ucsusa-org/sites/detaultiriles/legacv.^assets/docunrents/nucleirr power./nuciear-po\ver~in.a-wannina-worid.Ddf. 

Lyman. E. 2010. Security since September 1 1*. Nuclear Engineering International. May. Online at 
httn://vvAvvv.ncimagar;inc.com/features/teaturesccurilv-.sincc-scnlcmlicr. 1 1 th/ . 
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for boiling-water reactors,^^® The NRC has also waived certain post-Fukushima safety 
requirements for the API 000 reactors now under construction based on a faulty assumption that 
those plants will be safer than current plants. The EPA needs some mechanism— perhaps through 
a memorandum of understanding with the NRC — ^to help ensure that in mitigating the risk of 
climate change it does not increase the risk of a catastrophic nuclear accident or terrorist attack. 

7.1. UCS sapfiorte the fiPA’s inclusion of new nuclear reactors that are under 
construction in setting state emission reduction targets and for coniplianee. 

Recognizing the potential for nuclear to reduce carbon emissions from existing fossil fuel power 
plants, we support the EPA’s proposal to include new nuclear reactors that are currently under 
construction in setting state emission reduction targets and for compliance. This approach is 
consistent with the EPA’s treatment of new natural gas combined cycle plants and UCS’ 
recommendation for new renewables that are under construction. However, while these 
technologies are currently cost-effective to deploy on a larger scale for the purposes of the BSER 
(as discussed elsewhere in our comments), new nuclear plants are not. Thus, we agree with the 
EPA’s approach for not including any additional new nuclear reactors beyond the ones that are 
under construction for setting state targets because of their current high costs and long lead 
times. However, states would have the flexibility to include additional nuclear plants for 
compliance under the proposed rule. We also believe the incremental generation from uprates, at 
existing plants that meet important safety standards, such as those described above, should be 
eligible for compliance. 

7.2. UCS reconimeiids that the li PA exclude existing ''at-risk" nuclear generation from 
the formula for setting state emission reduction targets. 

Existing nuclear reactors have been facing economic pressures due primarily to low natural gas 
and wholesale electricity prices, and expensive age- or safety-related repairs. As the EPA 
highlights in its GHO abatement measures technical support document, five reactors representing 
4.2 GW of capacity were recently shut down for these reasons. These include the Kewaunee 
plant in Wisconsin and the Vermont Yankee plant, which were closed primarily for economic 
reasons, and Crystal River 3 in Florida and San Onofre 2 and 3 in California, which were closed 
primarily due to expensive repairs and safety concerns. In addition, the Oyster Creek plant in 
New Jersey is expected to close by 2019. UCS recommends excluding existing “at-risk” nuclear 
generation from the state emission reduction target formula, as the number of at-risk reactors is 
limited, site specific, and will likely decline over time as natural gas and wholesale electricity 
prices rise. 


Lipton, E. and M. Wald. 2013. Post-Fukishima, Arguments for Nuclear Safety Bog Down, The New York Times. February 26. 
Online at httD:/Avw-w.nvlimes.coni/20i3/'02/27/husiness/caerev-envtronment/a-divi,sive-d£bare-ori-need.ror.more-nuciear- 
safeguards.htmi . 
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7.2.1. The economic pressure due to low natural gas and wholesale electricity prices is 
not unique to nuclear power. 

The economic competitiveness of coal and oil-fired power plants, renewable energy facilities, 
and even energy efficiency investments are also affected by low market prices. Like nuclear, 
many older coal plants have needed to make expensive capital investments to replace aging 
equipment, improve plant efficiency, and install pollution control and other equipment to reduce 
air pollution and water use, and were forced to retire. However, unlike existing nuclear plants, 
which have been experiencing increasing costs over the past 10 years,’’’ the costs of renewable 
energy technologies like wind and solar have been falling rapidly. This has allowed renewables 
to remain competitive with new natural gas plants in states with high quality resources. 

For example, a recent DOE report shows that the cost of new wind projects dropped by over 60 
percent between 2009 and 2013, allowing them to remain competitive with declining wholesale 
electricity prices in some parts of the country, as shown in Figure 7-1 below.”* However, this 
varies greatly by region, with weighted average wind power purchase agreement (PPA) prices 
between 201 1 and 2013 within the range of average annual wholesale electricity prices in 2013 
in the interior region of the country (i.e.. Plains states), and slightly higher than average 
wholesale prices in the Northeast, Great Lakes and Western regions.”’ 


Based on data from the Electric Utility Cost Group on p.7, “Nuclear Energy 2014: Status and Outlook,” Nuclear Energy 
Institute Annua! Briefing for the Financial Community, February 13, 2014. Online at 

http://\vu'\v.nei.org/CorporateSitc/mcdia/filcfoldcr/Policv/Wall%20Strcct/WaH$trcelRricfing20l4.pdt?ext=-Ddf . 

Wiser, R., and M. BoHnger. 2014. 2013 wind technologies market report. Washington DC: U.S. Department of 
Energy, Office of Energy Efficiency and Renewable Energy. Online at 

http://eetd.ibl.gov/sites/all/fiies/2013 wind techno Ionics mtuket rcoort Ilnal3,pdf . accessed on September 22, 2014. 
Wiser and Bolinger, 2014. See Figure 48 on p. 61. 
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Figure 7-1. Average Levelized Long-term Wind PPA Prices and Yearly Wholesale 
Electricity Prices Over Time. Source: Berkeley Lab. FERC, Ventyx, Intercontinental Exchange. 


7.2.2. Determining whether an existing plant i.s “at risk" is very plant .specific. 

As discussed in a 2013 paper by Amory Lovins,'*° determining whether an existing nuclear plant 
is at-risk economically “depends on complex and shifting set of both market and plant-specific 
considerations, so no comparison of average conditions in a specific year can support 
conclusions about any individual plant,” These considerations include the location, size, age, 
condition, and ownership of the plant. As shown in the figure above, wholesale prices vary 
widely across the country and over time. They also reflect the existing generation mix, which 
could shift over time. Nuclear plants located in states with below average market prices, excess 
capacity, high quality wind and solar resources, or strong energy efficiency programs tend to be 
more vulnerable. Merchant plants located in restructured markets tend to be more vulnerable 
than plants owned by regulated utilities. Smaller, single unit plants tend to be more expensive to 
operate than larger multi-unit plants, which are better able to spread out the costs of capital 
investments. The age and condition of the plant also makes a big difference, as older reactors 
tend to have higher operating costs and face more costly repairs to replace aging and damaged 
equipment. 


Nuclear industry operating cost data that divides the 104 operating U.S. reactors into quartiles 
shows that at least three-quarters of U.S. reactors have 3-year average total generating costs that 
are within the lower to middle end of the range of 2013 wholesale electricity prices.'*' While the 
average costs of the remaining 25 percent have been higher than wholesale prices since 2009, 


Lovin,s, A. 2013. The economics of a U.S. civilian nuclear pha.se-out. Bulletin of the Atomic Scienti.sts 69(2):44*65, 
doi;} 177/0096340213478000. Online at httD://bos.sagepub.come/'content/69/2.''44.fuli . 

Based on data from the Electric Utility Cost Group on p.6, “Nuclear Energy 2014; Status and Outlook." Nuclear Energy 
Institute Annual Briefing for the Financial Community, February 13, 2014. 
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they are in the middle of the range of wholesale prices between 2005 and 2008 when natural gas 
prices were higher. 
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Figure 7-2. U.S. Nuclear Plant Generating Costs. Data from the Electric Utility Cost Group 


and the Nuclear Energy Institute shows that the costs of generating electricity from existing 
nuclear plants can vary greatly by location, size, age, condition, and ownership of the plant. 


7.2.3. The EPA 's methodology of applying El A 's estimate of at-risk nuclear plants to the 
states is flawed, 

The EPA’s methodology for quantifying at-risk nuclear generation is based on ElA projections 
from its Annual Energy Outlook 2014 reference case.'*^ ElA’s analysis assumed an additional 6 
GW of generic retirements would occur between 2012 and 2019, and represented this by 
assuming a reduced capacity for all existing plants in vulnerable regions (primarily in 
restructured markets with merchant plants). ElA did not assume retirements of specific plants. It 
also did not assume plants are at-risk of early retirement in every state that has existing nuclear 
plants, which the EPA does assume in its methodology. ElA also does not clearly explain how it 
came up w'ith the additional 6 GW of retirements. However, ElA does indicate that they did not 
include any retirements after 2020 because natural gas prices in its reference case are projected 


See pp. lF34-tF38 of Energy Information Administration (EIA) 2014. Annual Energy Outlook 2014. Washington, DC: U.S. 
Department of Energy. 
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to be high enough to “support the continued operation of the U.S. nuclear fleet and limit 
retirements from 2020 through 2040.” 

Additional fuel switching from coal to natural gas under the Clean Power Plan could increase 
natural gas prices above EIA’s reference case projections before 2020, which in turn would 
increase the profitability of existing nuclear plants and potentially offset EIA’s assumed 
retirements. In fact, under the CPP, the EPA’s IPM modeling projects a 1 0.2 percent to 14.3 
percent increase in power sector natural gas use In 2020 that results in a 7.5 percent to 1 1 .5 
percent increase in delivered natural gas prices to the electric power sector by 2020. The 
EPA’s modeling also does not show any difference in nuclear generation or capacity in 2020, 
2025, or 2030 under any of the CPP scenarios compared to their Base Case.'*'* Thus, the EPA’s 
own modeling does not show that existing nuclear generation is at risk of early retirement, which 
is consistent with EIA’s projections after 2020. 

Recent UCS modeling using a modified version of EIA’s AEO 20 1 3 National Energy Modeling 
System (NEMS) and NREL’s 2014 version of the Regional Energy Deployment System 
(ReEDs) model also does not project any near-term or long-term retirements of existing nuclear 
plants beyond the six reactors that recently closed or are projected to close in the next few 
years.'*^ This is not surprising as both the EPA and UCS modeling use EIA’s natural gas price 
projections. 

The spikes in natural gas and wholesale electricity prices last winter due to extremely cold 
weather and the competition for natural gas for electricity generation and home heating are 
another example of how natural gas prices have already exceeded EIA projections. It is also 
worth noting that existing nuclear plants made considerable profits between 2005 and 2008 when 
annual wholesale electricity prices ranged from $43-93/MWh (201 3$) due to record high natural 
gas prices.'*® This is illustrated in Figure 7-3 below from Exelon, which shows a strong 
correlation between their share price and natural gas prices over the past decade.'*’ 


See Tables 3-16, 3-19, and 3-20 on pp. 3-3610 3-38 of the EPA's Regulatory Impact Analysis for the Proposed Carbon 
Pollution Guidelines for Existing Power Plants and Emission Standards for Modified and Reconstructed Power Plants. June 
2014. 

See Tables 3-1 1 and 3-12 on pp. 3-25 to 3-34 of the PCs Regulatory Impact Analysis for the Proposed Carbon Pollution 

Guidelines for Existing Power Plants and Emission Standards for Modified and Reconstructed Power Plants. June 20 1 4. 

Cieetus, R., S. Clemmer, J. Deyette, and S. Sattlcr. 2014. Climate Game Changer: How a carbon standard can cut power plant 
emissions in half by 2030. Cambridge, MA: Union ofConcemed Scientists, Online at 

ht(p://wwvv.ucsusa-org/siles/dcfault/files/leeacv/assets/documenis/elob3l warmingyCarbon-Standards-Analvsis-Union-of- 
Concenied-Scientists.Dcif . UCS. 20 ! 4. Strengthening the EPA’s clean power plan: Increasing renewable energy use will achieve 
greater emission reductions. Cambridge, MA; Union of Concerned Scientists. Online at 
hrtD:/>Vw-w.ticsiisa.org/renewahlesandcleanDO\vcmlan. 

Wiser 201 4. 

“®’Goggin, M. 2014. The facts about wind energy’s impact on electricity markets: Cutting through Exelon’s claims about 
“negative prices” and “m^ket distortion.” American Wind Enetgy Association. 
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exc Daily Gas Nm«x Prices 

Figure 7-3. Exelon’s (EXC) Stock Value is Highly Correlated with Natural Gas Prices. 

Source: Exelon Generation. 

Because early retirements of nuclear plants appear to be a temporary issue, and would likely be 
limited to a few specific plants and locations, we do not believe the EPA should include “at-risk” 
nuclear generation in the formula for setting state emission reduction targets. In addition, the 
emission reductions from existing plants are already reflected in state’s base emissions and 
generation mix. For similar reasons, we are also recommending that existing renewables be 
excluded from the EPA’s formula for setting state targets, as discussed in more detail in section 
1 1 .5 of our comments. 

However, if a limited number of existing nuclear plants are retired early and replaced with 
natural gas, it could result in net increase in a state’s emissions, all other things being equal. But 
it’s also possible that existing plants could be replaced with a combination of new renewables 
and energy efficiency without increasing emissions. Recent analyses by UCS, the National 
Renewable Energy Laboratory (NREL), and Rocky Mountain Institute all show that the U.S. 
could gradually phase out existing nuclear reactors by the time they reach 60-years of operation 
and replace them primarily with renewables and energy efficiency, while saving consumers 
money, maintaining reliability, and significantly reducing carbon emissions and water use.'*’ 
Thus, we believe the determination of existing at-risk nuclear plants should be addressed on a 
case by case basis in state compliance plans and supported by a comprehensive analysis of the 


Exelon Corporation. 2013. Schedule !4A, U.S. Securities and Exchange Commission. Online at 
littt):.//vvtw.!iec.gov.tArchives/edgar/data/l 109357/0001 193 125 1 3 IQ7079/d474444dden4a.htni . 

See Lovins 2013, and Cleinmer, S., J. Rogers, S. Sattler, J. Macknick, and T. Mai. 2013. Modeling low-carbon US electricity 
futures to explore impacts on national and regional water use. Environmental Research Letters 8 (2013) 015004. Online at 
littn://ioDSciencc.ioD.org/i 748-9326/8/1/01 5004/ . 
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costs and benefits of keeping existing plants open vs. retiring and replacing them with other low 
and zero carbon generation. 

This approach would also help limit the potential for providing additional subsidies and windfall 
profits to existing nuclear plants that do not need them to continue operating. A 201 1 UCS report 
shows that existing nuclear plants have already received generous subsidies that have cost 
taxpayers more than the market price of power they helped generate, and they continue to receive 
ongoing subsidies ranging from 1 to 6 cents/kWh.'** When nuclear power was an emerging 
technology, public support made sense. But more than 50 years (and two public bailouts) after 
the opening of the first U.S. commercial nuclear plant, nuclear power is a mature industry that 
should be expected to stand on its own. UCS believes that the best policy mechanism to value the 
low carbon benefits of nuclear power is to put a price on carbon. This would remove a market 
price distortion by internalizing a cost currently not factored into the price of coal and natural gas 
that would benefit nuclear, renewables and other low carbon options equally. 

7.3. UC.S recommends that the EPA not allow any existing nuclear reactors that 
receive a license extension beyond 60 year.s to be counted a.s new generation for the 
purpo.ses of compliance. 

According to EIA, the nuclear power industry is considering submitting applications to extend 
the operating licenses of existing plants for an additional 20 years that would allow them to 
continue operating beyond 60 years. To date, no reactor has applied for or received a license 
extension from the Nuclear Regulatory Commission (NRC) beyond 60 years, as most U.S. 
reactors will not reach this point until after 2030. Extending reactor licenses beyond 60 years 
raises important safety issues that will need to be carefully considered by the NRC, and are 
outside of the EPA’s jurisdiction in this venue. If any existing reactors do receive an additional 
license extension, we do not believe they should be counted as new generation for the purposes 
of compliance. 


Koplow, D. 2011. Nuclear power: Still not viable without subsidies. Cambridge, MA: Union of Concerned Scientists. Online 
at httni/ywmv.ucsusa.org/sitcs/dcfault/fHes/lcgacv/as.scts/documcnts/nuctcar powcr/nuclear subsidies rcport.pdf . 
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8. Energy Efficiency: Bnikling Block 4 

• UCS recommends that the EPA use a target for incremental annual energy 
efficiency of at least 2.0 percent of electricity sales for each state, based on inclusion 
of a broader suite of energy efficiency policies, measures, and technologies in its 
calculation of state targets. 

• UCS similarly recommends that the EPA use a target of at least 0.25 percent per 
year for the ramp-up rate, based on the broader suite of opportunities, and 
incorporate a differential approach for states at the lowest annual levels, to better 
reflect opportunities for states at low levels of efficiency development. 

• UCS recommends that the EPA update its baseline year for energy efficiency target: 
to 2013 and update cost and performance assumptions for efficiency technologies 
and measures to reflect the most recent data on state-level energy efficiency 
programs, and incorporate a range of other strategies to ensure the integrity and 
effectiveness of Building Block 4, including with respect to interstate trading, 
voluntary’ actions, and improvements in transmission and distribution. 

The EPA’s inclusion of energy efficiency as an eligible compliance option for states to reduce 
power plant carbon emissions is sensible and meets the criteria for the BSER. Energy efficiency, 
as a plentiful resource for meeting electricity needs and one that is almost always the lowest cost 
can appreciably improve the economics of reducing carbon, providing sustained reductions in 
energy use for consumers and businesses. As the EPA rightly notes, “there is considerable 
experience with the states and the power sector in designing and implementing demand-side 
energy efficiency improvement strategies and programs.”'^' 

The EPA also notes that: 

" ...demand-side energy efficiency supports not only reduced CO 2 emissions and carbon 
intensity of the power sector, but also reduced criteria pollutant emissions, cooling water 
intake and discharge, and solid waste production associated with fossil fuel 
combustion. 

Those benefits are well documented. Regarding the cooling water issue, for example, research 
under the UCS-led Energy and Water in a Warming World initiative (EW3) found that high use 
of energy efficiency and renewable energy could lead to deep reductions in water impacts: 

“A pathway focused on renewable energy and energy efficiency, we found, could deeply 
cut both carbon emissions and water effects from the power sector. Water withdrawals 
would drop 97 percent by 2050 — much more than under business as usual. They would 
also drop faster, with 2030 withdrawals only half those under business as usual. And 


Proposed Rule, 34906. 
''’^/Wrf.,34871-2. 
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water consumption would decline 85 percent by 2050. This pathway could also curb local 
increases in water temperature from a warming climate. 

The EPA and others have also documented the even broader range of benefits that energy 
efficiency offers, such as locally sourced jobs, increased productivity, heightened comfort, 
higher property values, reduced price volatility, and greater energy security. 

Even without monetization of all those additional benefits, many analyses have documented the 
cost-effectiveness of energy efficiency and shown the potential for efficiency to dramatically 
reduce the costs of achieving given levels of carbon reductions. Consistent with the EPA’s 
observations in the draft rule,'^^ many analyses have found that high levels of energy efficiency, 
paired with high levels of renewable energy, can reduce costs or even produce consumer savings, 
with gains from efficiency offsetting any rate increases from other measures.'^* 

The economics and potential of energy efficiency are such that the data support energy efficiency 
playing a much larger role in achieving the goals of the Clean Power Plan than currently 
proposed, and more inclusive assessments of efficiency costs and opportunities would allow the 
EPA to set stronger state targets. Analysis by the American Council for an Energy-Efficient 
Economy (ACEEE), for example, showed that energy efficiency alone could achieve CO 2 
reductions of 26 percent below 2012 levels by 2030 — ^at no net cost to the economy.'®’ 

Along with highlighting data and resources that support the EPA’s proposals for including an 
appreciable role for energy efficiency in the BSER, we offer recommendations for strengthening 
Building Block 4. 


Rogers J., K. Averyt, S. Clemmer, M. Davis. F. Flores-Lopez, et al. 201 3. Water-smart power: Strengthening the U.S. 
electricity system in a warming world. Cambridge. MA: Union of Concerned Scientists, Energy and Water in a Warming World 
Initiative. Online at httD://vv\vvv.uc.susa.org/.site.s/detault/nies/legacv/assets/documents/elean enerpy/Water-Smart-Power-Fiill- 
Renoit.ndf . 

See, for example, the GHG Abatement Measures Technical Support Document (p. 5-9), and technical comments submitted by 
the Southwest Energy Efftciency Project (SWEEP) and the American Council for an Encrgy-Eflicicnt Economy (ACEEE) on the 
Clean Power Plan (Docket ID EPA-HQ-OAR-20! 3-0602). 

”” “By reducing electricity usage significantly, energy efTIcicncy also commonly reduces the bills of electricity customers" 
(Proposed Rule, 34871-2). 

See, for e.xampie: Cleetus, R., S. Clemmer, and i, Deyette. 2014, Climate Game Changer: How a carbon standard can cut 
power plant emissions in half by 2030. Cambridge, MA: Union of Concerned Scientists: May 2014. Online at 
http://www.iicsusa.Qrg/$ite.s/detiiull/files-degacv7assels/documents/L>lohal vvarmina/Carbon-Standards-.Analvsts-IJnion-of- 
Conceroed-Scientists.pdf . Rogers)., K. Averyt, S. Clemmer, M. Davis, F. Flores-Lopez, et al. 2013. Water-.smart power: 
Strengthening the U.S. electricity system in a warming world. Cambridge, MA: Union of Concerned Scientists, Energy and 
Water in a Warming World Initiative. Online at htlo:-'/www.ucsusa.org/sile.s>'defaull/liies..'leeaev/3ssel-s/dociimenls- 
fcleaii energY.' Waler-Smarl-Power-Full-Reporl.pdf . Cleetus R., S. Clemmer, and D. Friedman. 2009. Climate 2030: A national 
blueprint for a clean energy economy. Cambridge, MA: Union of Concerned Scientists, May 2009. Online at 
i!Sg:;'/\ywvv .ucsu.sa.ore/ai<ibal warniing/soliilioil.s/rediice-emission5/climale-2030-hlueDrinl.hlmW.VG-iR(;i:OP[iw 

Hayes, S., G. Herndon, J. Barrett, J. Maucr, M. Molina, M. Neubauer, D. Trombley, and L. Ungar. 2014. Change is in the air: 
How states can harness energy efficiency to .strengthen the economy and reduce pollution. Washington, D.C.: American Council 
for an Energy-Efficient Economy. bttD://acece.org/rcscarch-reDcrttel401. 
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8.1. UCS recommends that the EPA include a broader suite of existing energy 
efficiency policies, measures, and technologies, including bnilding codes, state 
appliance efficiency standards, and combined heat and power. 

Including a broader suite of tools and technologies in the Clean Power Plan, such as building 
codes, state appliance efficiency standards, and combined heat and power (CHP), is both 
consistent with current energy efficiency practice at the state level and appropriate given the 
demonstrated effectiveness of such approaches in achieving cost-effective energy reductions,'** 
Some 40 states have mandatory statewide residential energy codes, for example, and around 42 
states have commercial energy codes.'** For CHP, studies demonstrate its cost effectiveness, and 
23 states already include CHP in their energy efficiency or renewable energy standards.^®* 

8.2, UCS recommends that the EPA use a target for iiicrementa! annsial energy 
efficiency of at least 2.0 percent of electricity sales for each state, based on inclusion 
of the broader suite of energy efficiency policies discussed above. 

Data suggest that the EPA is being overly conservative in its estimation of energy efficiency 
potential in assuming a 1 .5 percent per year figure for incremental energy efficiency. Many 
leading states and utilities are achieving reductions at levels above 1 .0 percent, and some are 
already meeting or exceeding the proposed rate of 1.5 percent,^®' Further, the EPA cites 1 1 states 
with state policies requiring annual reductions of at least 1 .5 percent on or before 2020, for 
example,^®^ 

Incorporation of a fuller suite of energy efficiency tools such as those discussed above will better 
reflect current state practice and allow the EPA to set stronger state targets. The EPA itself notes 
the potential of incorporating a broader suite of energy efficiency opportunities: 

“If we were to capture the potential for additional policies, such as the adoption and 
enforcement of state or local building energy codes, to contribute additional reductions 
in electricity demand beyond those resultingfrom energy efficiency programs, we could 
reasonably increase the targeted annual incremental savings rate beyond 1.5 percent. 


See, for example, the technical comments submitted by ACEEEand SWEEP, and Cieetuset al. 2014. 

Online Code Environment & Advocacy Network (OCEAN). 2014. Residential Code Status. Online at 
http://energvcoclesocean.ore/code-status-residcntial . last accessed November 2014; see the technical comments submitted by 
ACEEE. 

US Department of Energy and US Environmental Protection Agency. 2012. Combined heat and power: A clean energy 
solution. Washington, D.C.: US Department of Energy and US Environmental Protection Agency, Online at 
http://mvw!.eere.energv.gov/manuiacturing/distribu{edenergv/pdfs.'chp clean energy soiution.pdr . 

For example, eight states (AZ, CO, ME, MD, MA, MN, RI, and VT) achieved incremental savings a,s a percent of retail sates 
of at least 1.5 percent in 2013, or the mo.st recent available year{Gilleo, A., A. Chittum, K. Farley, M. Neubauer, S. Nowak, D. 
Ribeiro, and S. Vaidyanathan. 2014 State energy efficiency scorecard. Washington, D.C.: /'unerican Council for an Energy- 
Efficient Economy. http:/7wwAv.aceee.ortt/sitcs/'dcfa»lt/files/pub!ications/researchrcports/ul408.pdf .). 

By 2020, for example, AZ, CO, IL, IN, MA, MN, NY, OH, RI, VT, and WA are expected to meet or exceed an incremental 
savings of 1.5 percent according to state policies currently in place (GHG Abatement Measures TSD, p. 5-33). 

Proposed Rule, 34872; the EPA notes that studies show that (wilding codes alone could account for 13-18 percent of projected 
reductions (GHG Abatement Measures TSD, p. 5-11), 
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Analysis by ACEEE has shown that such a multi-policy approach would indeed lead to 
significantly higher levels of efficiency. While they project that energy savings targets 
themselves would yield much of the electricity savings, adding even conservative levels of 
building energy codes, CHP, and state equipment efficiency standards would lead to 925 million 
MWh of savings — one-third more than with energy savings targets alone, as shown in the table 
below.^®"* Such an approach would be equivalent to moving from a target of 1.5 percent to 2.0 
percent. 

Table 8-1. Electricity Savings in 2030 Based on Four-Policy Approach. 


i 

i|i|j5 Annual 
electricity | 
livings {MWt| 

Cumulative 
electricity 
savings (iVlWb) 

Avoided 

capacity 

(GW) 

Percent avoided 
eiectricity 
consumption 
relative to 2012 

Energy savings target 

692,200,000 

5,470,500,000 

185 

18.8% 

Building codes 

155,400,000 

1.100,100.000 

41 

4.2% 

Combined heat and 
power 

68,300,000 

564,500,000 

18 

1.9% 

Equipment standards 

9,400.000 

112,100,000 

3 

0.3% 

National total for all 
four policies 

925,400,000 

7,247,200,000 

247 

25,1% 


Source: Hayes el al. 2014. 


UCS recommends that the EPA adopt an assumption of annual incremental improvements of 2.0 
percent or higher, and increase the state targets accordingly. 

UCS also recommends that the EPA take into account additional progress from leadership states 
in calculating state targets, as with renewable energy. Some states are set to be already achieving 
energy efficiency reductions at annual rates higher than the level the EPA proposes to use as the 
default.^**^ The EPA should assume full compliance with current state energy efficiency policies, 
as set by law, including energy efficiency resource standards that require certain improvements 
in energy efficiency over time; the EPA should include those levels of efficiency in its plans for 
such states. That is, the EPA’s default should be a floor, not a set point, as states with the most 
forward-leading EERS policies should not be projected to decrease their levels. 


Hayes, S.. G. Herndon, J, Barrel!, i. IVfauer, M. Molina, M. Neubauer, D. Trombley, and L. Ungar. 2014. Change is in the air: 
How states can harness energy efficiency to strengthen the economy and reduce pollution. Washington, D.C.: American Council 
for an Energy-Efficient Economy. httn://aceee-ore/rcscarch-reDortyei401. 

For example, AZ, ME, MD, MA, RJ, and VT have now all achieved incremental savings at levels greater than 1 .5 percent 
(Gilieo, A., A. Chittum, K. Farley, M. Neubauer, S. Nowak, D, Ribeiro, and S. Vaidyanathan. 2014 State energy efficiency 
scorecard. Washington. D.C.: American Council for an Energy-Efficient Economy. 
http://www.aceee.ore/sjtes/default'fiies/niibijcations/rc.searchrcnorts.4il408.n<if .). 
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8.3. UCS recommends that the EPA update its baseline year for energy efficiency 
targets to 2013, in place of 2012. 

As with the renewable energy targets under Building Block 3, the EPA should use the most 
recent data available on state progress — ^2013, rather than 2012 — as its baseline year,^** 

8.4. UCS recommends that the EPA use a target ramp-up rate of at least 0.25 percent 
per year, and incorporate a differential approach tliat assumes that state.s currently 
at the lowest annua! levels rise more quickly to the target annual levels, to better 
reflect opportunities for state.s' at lowr levels of efficiency development. 

The experiences of leading states suggest that here, too, the EPA is being overly conservative in 
assuming a 0.20 percent ramp-up, particularly if the EPA incorporates the broader suite of 
energy efficiency policies in its target-setting. SWEEP and ACEEE, for example, document 
multiple cases of utilities achieving ramp-up rates of 0.25 percent or higher.^®’ UCS recommends 
that the EPA adopt a minimum ramp-up rate of 0.25 percent to reflect the best data on recent 
experience at the state level, and incorporation of the broader suite of energy efficiency 
policies.^®* 

UCS also recommends that the EPA adopt the proposal in the RGGl states’ comments that the 
EPA use differential ramp-up rates based on the current status of state energy efficiency efforts, 
to provide for faster ramp-ups for states that have developed their efficiency potential less. As 
the RGGI states suggest, for such states that: 

"... by year-end 2012 had not met or exceeded either the average U.S. total incremental 
savings as a percentage of retail sales (2012) or the average U.S. total cumulative 
savings as a percentage of retail sales (2012)... [, ] the goal computation... should reflect 
a targeted 0.38 percent rate of improvement of incremental annual savings per year, as 
opposed to the 0.20 percent per year ramp-up schedule identified by the EPA in the 
current proposed goal computation. 

8.5. UCS recommends that the EPA update its cost and performance assumptions for 
efficiency technologies and measures to reflect the most recent data on state-level 
energy efficiency programs. 

In its calculations of the cost of projected activities under Building Block 4, the EPA assumes 
cost and performance estimates for energy efficiency measures and programs that do not reflect 

In this, UCS concurs with, for e.xample, the Advanced Energy Economy (AEE): “When finalizing the Clean Power Plan, the 
EPA should use the most up-to-date data available on energy savings rates as the starting point. The Clean Power Plan should 
then apply the growth factor to that rate for all years after finalization. This will more accurately capture the level of savings that 
would occur even before states adopt compliance plans, and will thus more accurately predict the quantity of savings achievable 
during the compliance period” (AEE technical comments submitted on the Clean Power Plan [Docket ID EPA-HQ-OAR-20i3- 
0602]). 

See technical comments submitted by ACEEE and SWEEP. 

in this, UCS concurs again with the technical comments submitted by AEE: “AEE believes the 0.2 percent growth rate is 
conservative and encourages the EPA to adopt the more aggressive 0.25 percentage growth rate.” 

See technical comments submitted by the Regional Greenhouse Gas Initiative (RGG!) states on the Clean Power Plan (Docket 
ID EPA-HQ-OAR-201 3-0602); emphasis added. 
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the latest data, resulting in unduly high cost assessments. Those estimates cover areas such as 
first-year program costs, product lifetimes, program costs over time, and levelized cost of saved 
energy (LCSE). 

First-year program costs. The EPA uses a national average first-year program cost of 
$275/MWh (201 1$) for its accounting, based on a 2009 ACEEE report,^'®’^" However, the EPA 
subsequently refers to lower values from two much more recent and comprehensive studies, from 
ACEEE and LBNL. The updated ACEEE report supports a figure of $230/MWh (2011$), based 
on analysis of utility programs in 20 states.^'’ The LBNL report, drawing on findings from more 
than 1 ,700 individual programs studied for up to three years, supports a figure equivalent to 
approximately $175/MWh (2011$).^'^ 

Product lifetimes. The EPA’s assumptions about measure lives — with uniform distribution of 
impacts across the projected lifetime — is clearly at odds with data from analyses of state energy 
efficiency programs, such as that by LBNL (Billingsley et al. 2014), as noted by AEE: 

“Measures are significantly more likely to last between 10 and IS years than to last 
between 0 and 5 years. Moreover, some passive efficiency improvements to home and 
building envelopes (e.g., insulation and air sealing) can be expected to have much longer 
measure lives. By assuming a uniform distribution, the Proposed Rule overestimates the 
amount of energy savings that expire in early years and therefore underestimates the 
amount of achievable savings over the Interim compliance period. The Proposed Rule 
should utilize the distribution of measure lives included in the LBNL study rather than the 
inaccurate assumption that measure lives are uniformly distributed. 

Program cost increases. The EPA assumes program costs increase at higher levels of 
incremental annual savings, yet data suggest that an assumption of no increases would better 
match experiences with existing energy efficiency programs, as noted by ACEEE.^'^ 

LCSE. The EPA notes the conservative nature of its cost assumptions repeatedly, and the impact 
of this reserved approach on its final calculation of LCSE: 

“The EPA has taken a conservative approach to each of the.se factors, selecting values 
that are at the higher-cosi end of reasonable ranges of estimated values. The combination 


GHG Abatement Measures Technical Support Document, p. 5—50. 

Friedrich, K., M, Eldridge, D. York et al. 2009. Saving energy cost-effectively: A national review of the cost of energy saved 
through utility-sector energy efficiency programs. Washington, D.C.: American Council for an Energy-Efficient Economy. 
httD:.''/aceee.org/rcsearcti-rertorf/u092 . 

Molina, M. 2014. The best value for America's energy dollar: A national review of the costs of utility energy efficiency 
programs. Washington, D.C.: American Council for an Energy-Efficient Economy. 
httD:/,Avww,aceee.org./siles/defauil/files/nuh]icalions/research[eirorts/'iit4n2.n<ff . 

Billingsley, M.A., I. M. Hoffman, E. Stuart, S. R. Schiller, C. A. Goldman. K. LaCommare, Lawrence 
Berkeley National Laboratory. March 2014. The program administrator cost of saved energy for utility customer- 
funded energy efficiency programs. hltp://emD-lbi.eov/sites/ali/ftles/cost-of-saved-energv-tbr-ee-programs.ndf . 

See technical comments submitted by AEE. 

See technical comments submitted by ACEEE. 
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of these factors is reflected in the value the EPA has derived for the levelized cost per 
MWh of saved energy. 

The EPA’s overly conservative assumptions lead to higher levelized costs for energy savings 
than experiences seem to warrant. The EPA’s approach leads to an LCSE of $85-$90/MWh, 
substantially higher than the $54/MWh cited by ACEEE.^'^ As the Natural Resources Defense 
Council (NRDC) notes, “the EPA used extremely conservative energy efficiency costs that are 
68-81 percent higher than current average costs,” and “Numerous state programs have 
demonstrated consistently that energy efficiency programs cost significantly less than the 
estimate the EPA relied on in its analysis,”^'* 

UCS recommends that the EPA adopt for its projections and goal setting the most recent 
published data with regard to energy efficiency costs and lifetimes.^’’ 

8.6. lies recoinniencis that the EPA incorporate a range of other strategie.s‘ to ensure 
the integrity and effectiveness of Building Block 4, including with respect to credit 
for efficiency actions in net-importing states, accounting for voluntary energy 
efficiency actions, prohibitions again.st double-counting, and credit for 
improvements in transmission and distribution. 

UCS recommends that: 

• The EPA award full credit for energy efficiency measures implemented by net- 

importing states, rather than discounting them based on percentage of imported 
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energy. 

• The EPA appropriately account for voluntary energy efficiency actions by 
private actors not covered by the rule, so that such actions are not double counted by 
reducing any state’s obligations under the rule.^^' 

• The EPA not allow double-counting of efficiency-based reductions, including 
between a state using a rate-based and one using a mass-based approach.^^^ 

• The EPA grant credit for improvements in transmission and distribution 
efficiency 


Proposed Rule, 34874. 

Molina, M. 2014. The best vahte for America's energy dollar; A national review of the costs of utility energy efficiency 
programs. Washington, D.C.: American Council for an Energy-Efficient Economy. Online at 
http:/,%ww.aceee,Qrti/sites/del'auU''files/publications/researchreports/u 1 402.pdf . 

Natural Resources Defense Council (NRDC). 2014. The EPA’s Clean Power Plan could save up to $9 billion in 2030. IB: 14- 
1 1-A. Online at lmp://vvvvvv.nrdc.ora/air/poHution-.standards/files/clean-DOvver-plan-energv-savings-lB.pdf . 

See, for example, the technical comments submitted bv ACEEE. 

Ibid. 

This case is analogous to the voluntary renewable energy situation discussed in section 6.5. 

Per the recommendations of the RGGI states in their joint comments; “While a mass-based approach provides many 
advantages, for those states that elect to utilize a mte-based approach, the EPA should explicitly prohibit ‘double-counting’ of 
emission reductions from energy efficiency (*EE') and renewable energy ('RE') measures.’' 

See the technical comments submitted by SWEEP. 
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• Municipal utilities and rural electric cooperatives be subject to the rule in the 
same manner (no special treatment), consistent with the performance of leading 
municipal utilities and cooperatives.^^'' 
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9. Regional and Market-Based Approaches to Compliance with the Clean 

Power Plan 

• UCS supports the flexibility in the Clean Power Plan that allows states to comply 
with the emissions reductions requirements called for by the CPP on a regional or 
multi-state basis if they so choose because this can lead to lower cost emission 
reductions. 

• We also support the inclusion of market-based approaches to compliance, including 
emissions trading programs, carbon caps and carbon revenue-raising options, as 
long as the emissions reductions achieved are equivalent to the state goals in the 
CPP. 

• UCS recommends that EPA provide guidance, in the case of states that choose to use 
market-based approaches that generate carbon revenues, on using such revenues, in 
part, to support or retrain displaced workers, invest in renewable energy and 
energy efficiency programs, and provide assistance to low-income and 
environmental justice communities. 


9.1. UCS supports the EPA's inclusion ofregionai compliance options as a cost- 
effective, proven way to provide numerous benefits. 

Regional compliance options allow states to find the most cost-effective compliance options 
across a number of states instead of being restricted to whatever resources may be available 
within a single state.^^* This could lower the costs of compliance with the standard. Allowing 
multi-state compliance takes account of the fact that the electricity grid already functions on a 
regional basis in order to secure greater benefits at lower cost for the states served. A multi-state 
approach builds on the experience and progress made by the Northeast states under the Regional 
Greenhouse Gas Initiative (RGOI). The existing REC-trading programs around the country are 
also models for how states across the nation cooperate in tracking and procuring zero-carbon 
resources and meet renewable electricity standards (RES). 

Regional compliance options are a proven success. For example, the RGGl states have 
collectively lowered their emissions 40 percent below 2005 levels, and have raised more than 
$1.6 billion in carbon revenues that have benefitted the states’ residents. The carbon cap 
prescribed by the program functions together with complementary energy efficiency and 
renewable energy programs in the states to deliver greater benefits at a lower cost. 


See, for example; Fowlie, M., L. Goulder, M. Kolchen, S. Borenstein, J. Bushnell, L. Davis, M. Greenstone, C. Kolstad, C. 
Knittel, R. Stavins, M. Wara. F. Wolak, C. Wolfram. 2014. An economic perspective on the EPA's Clean Power Pl^i: Cross* 
state coordination key to cost-effective CO 2 reductions. Science 14 November 2014; 

Vol. .346 no. 6211 pp. 815-816. DOI: lO.t }26/science.l261349. 
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9.2. UCS recommends that the EPA provide clear guidance to enable more states and 
regions to take advantage of the benefits of multi-state compliance options, shoiikl 
they so choose. 

Support for multi-state/regional approaches was echoed in numerous stakeholder comments to 
the EPA. Most recently the RGGI states have submitted comments to the EPA welcoming . .the 
CPP’s acceptance of multi-state and mass-based programs as a means of compliance with the 
EPA’s proposed emission guidelines. RGGI has demonstrated that, by working together, groups 
of states can achieve greater emission reductions at a low'er cost, all while creating jobs, 
maintaining grid reliability, and improving the regional economy”.^^* 

The flexibility provided by the EPA creates incentives for states join existing programs like 
RGGI, the program which implements the California’s Global Warming Solutions Act (or 
AB32), the Pacific coast collaborative or form new regional alliances in the Midwest, Southeast 
and elsewhere. States do not need to be adjoining to set up joint programs. EPA should provide 
clear guidance to help enable states to take advantage of these opportunities, if they so choose. 

The electricity system is already structured in a way that allows for multi-state compliance. 

States and regions should work with regional grid operators (including but not limited to ISOs 
and RTOs), who routinely coordinate on a regional basis the production and tracking of electric 
energy, as well as the fuel inputs and other costs. Grid operators have extensive experience with 
integrating new resources onto the grid and can help coordinate the changes necessary to bring 
on line cleaner resources like renewable energy and energy efficiency reliably and affordably. 
The expansion of regional power grids such as PJM, Midcontinent ISO, and Southwest Power 
Pool has resulted in fossil fuel savings and related COj reductions,^^* Their regional power plant 
coordination and use of grid connections between plants also smooth the integration of 
renewable energy. Furthermore, the Energy Imbalance Market (EIM), a new institutional 
approach to managing the regional grid operations of utilities in five western states, provides 
additional fuel savings, renewable energy integration, and associated emissions reductions.^^’ 

A recent study by PJM shows that it is much more cost-effective for the PJM power region to 
achieve compliance with the CPP at a regional level than it would be on a state-by-state basis.^^® 


RGGI. 2014. RGGI states’ comments on proposed carbon pollution emission guidelines for existing stationary sources: 
electric utility generating units, 79 FR 34830. Online at 
htlp://\v\vw,rcgi.org/docs/PressReleases/PRl 10714 CIM* Joint Comments.odr 

Union of Concerned Scientists (UCS). 2014. Renewable energy on regional power grids can help states meet federal carbon 
standards, Online at httDs://s3,amazonaws.com/ucs-docunients/clean»enerev/Renewab]es-Regional-Power-Grids.pdf. 

IRC. 2014. The EPA CO 2 Rule: ISO-RTO Council Reliability Safety Valve and Regional Compliance Measurement and 
Proposals. January 28. Online at http://wAvw.i.sor1o.org/Documents/Report/20l40[28 IRCProposal-ReliabilitySafetyVaive- 
RegionalComplianceMeasuremcnt EPA-C02Ruie.pdf . 

■ ’ NREL. 2013. Examination of potential benefits of an energy imbalance market in the Western Interconnection. Golden, CO; 
National Renewable Energy Laboratory. Online at http://ww^'.nre1.gov/docs/fvT3osti/57l 1 5. pdf . 

PJM. 2014. The EPA's Clean Power Plan proposal: Review of PJM analyses preliminary results. Online at 
httD://w\vw.pim,com/~/media/'committecs-oroups/committecs/mc.-'20141 1 17-v\'ebinar/20l4l 1 17-item-03-carbon-rute-anaivsis- 
proscntation.ashx. 
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The study shows that load payments would be approximately $8 billion to 9 billion higher under 
a state-by-state approach as compared to a regional approach. 

An additional opportunity for interstate collaboration exists through the implementation of the 
Federal Energy Regulatory Commission’s (FERC’s) Order 1000, which requires ail public utility 
transmission providers to participate in a regional planning process.^^' They are required to 
consider the impacts of state and federal energy and environmental policies, such as renewable 
energy standards, state energy efficiency resource standards, and the CPP, on transmission 
system needs. Order 1000 creates a mechanism for neighboring states and regions to plan and 
pay for new transmission in a way that is mutually beneficial and can help ramp up wind and 
solar power and energy efficiency. 

A number of states already participate in renewable energy trading systems to help meet their 
state RESs or other environmental goals.^’^ The Clean Power Plan should leverage these existing 
tracking systems to provide greater flexibility to states to demonstrate compliance on a multi- 
state basis, while ensuring that there are safeguards in place to ensure accurate, common 
standards for emissions accounting (see section 6 above for more detail). 

A strong Clean Power Plan, with ambitious and fair emission reduction targets, will itself create 
incentives for multi-state cooperation to meet those targets in a cost-effective manner. On the 
other hand, if the EPA sets weak targets that would dilute the incentive for states to join together. 
We agree with the RGGl states’ comment that: “because the primary driver of interstate 
collaboration will be the need for significant emission reductions, revisions that affect parity will 
best support regional collaboration if they maintain or increase the total amount of emission 
reductions required nationally”.^^’ 

9.3. UCS supports the inclusion of market-based approaches to demonstrate 
compliance and recoininend,s that the EPA otter additional guidance on these 
options. 

One option for market-based compliance for a single state or multiple states is to set up 
emissions trading programs, such as cap-and-trade programs. States could also choose to set a 
carbon tax or fee.^^"' We support these types of option in states/regions that choose them, with the 


FERC. 2011. Order No. 1000. Final Rule on Transmission Planning and Cost Allocation by Transmission Owning and 
Operating Public Utilities. 

There are currently nine regional renewable energy certificate (REC) tracking systems in operation; the Texas Renewable 
Energy Credit Program (run by ERCOT, the NEPOOL-Generation Information System in New England, the PJM*Generation 
Attribute Tracking System (PiM-GATS), Western Renewable Energy Generation Information System (WREGfS), Midwest 
Renewable Energy Tracking System (M-RETS), North American Renewables Registry (NARR), Michigan Renewable Energy 
Certification System (MIRECS), Nevada Tracks Renewable Energy Credits (NVTREC) and the North Carolina Renewable 
Energy Tracking System (NC-RETS). The New York Generation Attribute Tracking System (NYGATS) is under development. 

RGGI. 2014. RGGl slates' comments on proposed carbon pollution emission guidelines for existing stationary sources; 
electric utility generating units, 79 FR 34830. Online at 
http://www^^ggi.o^£/docs/P^essReleases/PRI 10714 CPP Joint Comments.Ddf 

Wara, Michael W. and Morris, Adele C. and Darby, Marta, How the EPA Should Modify Its Proposed 1 1 1(D) Regulations to 
Allow States to Comply by Taxing Pollution (October 28, 2014). Stanfoid Public Law Working Paper No. 2516456: Stanford 


88 



220 


Union of Concerned Scientists - Technical Comments on the Clean Power Plan 


requirement that the emissions reductions from affected sources must be equivalent to that 
specified under the CPP, and that all emission reductions must come from the power sector (i.e., 
offsets from other sectors would not count toward compliance). There are considerable benefits 
to these types of approaches: They are cost-effective tools to meet the emissions reduction target; 
they create market incentives for investments in low-carbon energy; there is ease of tracking, 
monitoring, and reporting; these types of programs can raise carbon revenues that can help fund 
transition assistance for workers or energy bill assistance for low-income and fixed-income 
homeowners disproportionately affected by energy price increases. The cap-and-trade structure 
has been a demonstrated success in a number of cases, including RGGI, California’s AB32 
program, and the Acid Rain Program.^^^ 

Other innovative market-based options have also been offered by stakeholders, including a 
proposal by Great River Energy that would translate the state emission reduction targets to the 
regional power market level, meet the target by applying an ISO-administered carbon price to 
electric generation and refund the carbon revenues to load serving entities. The EPA should 
provide guidance on how these types of programs could demonstrate equivalence and 
compliance with the CPP.^^* 

Additionally, some stakeholders have requested a model rule that lays out the details of an 
emissions trading program that would be considered compliant with the CPP. Since the EPA has 
now issued methodologies for calculating mass-based emission reduction targets for states, it 
should be relatively straightforward to provide this type of guidance. We recommend that the 
EPA provide guidance on elements of a model rule that would show states how to demonstrate 
equivalence for a market-based program and other criteria for compliance. 

9.4. UCS recommends that the EPA provide guidance for the use of carbon revenues 
generated under market-based approaches. 

Market based approaches create the opportunity to generate carbon revenues that can be used for 
transition assistance for displaced workers, help with energy bills for low income and fixed 
income households, investments in low carbon technologies targeted especially to Environmental 
Justice (EJ) communities, and other public interests. The EPA should provide guidance for those 
states that choose to use carbon revenue-raising programs to include these types of expenditures 
to compensate for the potential disproportionate impact of the CPP on these communities (see 
section 12 for recommendations on this issue). 


Law and Economics 0!in Working Paper No. 468. Available at SSRN: 
httD'./7ssrn.com/abstracr=25 16456 or http:,Vdx.doi.org/10.2139./ssm.25l6456 . 

The Acid Rain Program, part of the 1990 Clean Air Act Amendments, limits emissions of sulfur dioxide (SO 2 ) and nitrogen 
oxides (NO,.). The SO 2 reductions are being implemented via a cap on emissions combined with an allowance trading program. 
More information available at http://wvvvv.epa.gov/airmarkets/progsregs/aro/s02.html 

Chang, J., J. Weiss and Y. Yang. 2014. A Market-based Regional Approach to Valuing and Reducing GHG Emissions 
from Power Sector: An ISO-administered carbon price as a compliance option for the EPA’s Existing Source Rule. A discussion 
paper prepared for Great River Energy by the Brattle Group. Online at 
http://wAv-w.bratile.com/sv'Stcm-'news/pdfs/000-^000/616/origmaPA Market- 

based Regional Approach to Valuing and Reducing GHG Emissions from Power Seclor.ndf?1397501Q81 . 
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For example, to date, the RGGI program has invested $700 million in energy efficiency, 
renewable energy and direct bill assistance programs that are projected to save more than $2 
billion for 3 million households and 12,000 businesses in the Northeast (RGGI 2014)?^’ 

California’s state budget for FY 2014-15 appropriates $832 million in auction proceeds for 
funding programs that will reduce GHG emissions, provide direct investments and benefits in 
disadvantaged communities, and provide additional environmental and economic co-benefits.^^® 

9,S, lies recommends that liPA require that multi-state compliance p!an,*i contain 
some key elements to ensure their robustness. 

Multi-state compliance plans should include; an aggregated emissions reduction target that is 
equivalent to the combined emissions reductions that would accrue from the individual states’ 
targets and otherwise meets the EPA guidance, a multi-state tracking and reporting system for 
emissions that meets standards set by the EPA, multi-state enforceability provisions (for 
example, if the combined group of states falls short of the target, then all states must cut 
emissions proportionally to ensure compliance), and a multi-state plan for ensuring adequate 
low-carbon resources, and the transmission to support them, is being planned, built and 
deployed. 

Regional compliance will require translation of state rate-based targets or mass-based targets to 
multi-state targets to determine compliance on a regional/multi-state basis. The EPA’s guidance 
to states on methods to convert rate-based targets to mass-based targets is a helpful step forward. 
More guidance will need to be provided to states to help them demonstrate equivalence and 
understand how multi-state compliance options would work across rate and mass-based 
boundaries. 

Multi-state plans should include incentives for increasing renewable energy and energy 
efficiency, which can help lower the costs of reducing emissions. Where possible, these 
incentives should be targeted to EJ communities and communities where there is a need to 
diversify employment opportunities. Multi-state plans should also include incentives for 
reducing emissions as quickly as possible on a multi-state basis. 

We support the recommendation that states that want to create multi-state compliance plans 
should be allowed additional time to submit them (up to a year extra, June 30, 2018, instead of 
June 30, 2017, as provided in the draft rule). The EPA’s guidance for multi-state compliance 
plans should also include incentives for early action to encourage investments in renewables and 
energy efficiency and a shift away from fossil-fired generation after a state compliance plan has 
been approved by the EPA, as long as these incentives do not undermine the overall level of 
emissions reductions achieved by the CPP. 


The Regional Greenhouse Gas Initiative (RGGI). 2014. Regional Investment of RGGI CO 2 Allowance Proceeds. 2012. Feb. 
2014. Online at fattt:)://w\vAv.ragi.org/docs/Documents/20 l2-lnvestment-Report.pdf . 

California Air Resources Board. N.d. Online at 
http:.''7w\wv.arb.ca.gov7cc/canandtrade/auctionprocecd.s/budgctappropriations.htm. 


90 



222 


Union of Concerned Scientists - Technical Comments on the Clean Power Plan 

10. Tiining of Jmpleiintmtation and Compliance Dates for the Clean Power 

Plan 

• UCS supports the EPA’s proposal for the implementation timeline of the Clean 
Power Plan, the deadlines for state and multi-state compliance plans, and the dates 
for compliance with interim and final state goals. 

• UCS strongly recommends that the EPA review and update state goals and other 
aspects of the Clean Power Plan no later than 2025, to reflect technology 
improvements that can contribute to a BSER determination and opportunities for 
cost-effective emissions reductions. 

• UCS does not support a change in the glide path for emissions reductions that would 
potentially delay emissions reductions. 

tO.l. UCS supports the EPA’s timeline for implementing the Clean Power Plan as fair. 
The EPA’s proposal provides fair and adequate time for states to devise compliance plans, and to 
meet their interim and final emission reduction goals. The proposal was announced on June 2, 
2014 and is expected to be finalized in June 2015. States already have sufficient information to 
start work on their compliance plans, employing readily-available, commonsense measures to 
encourage low-carbon electricity generation. There is a 15-year period between the time the rule 
is expected to be finalized and its final compliance date, adequate time for the modest transition 
to cleaner generation sources required by the rule especially in light of the rapid market changes 
already underway that favor such a transition. The dramatically falling costs of renewable energy 
resources like wind and solar energy and the eroding economics of coal-fired power are among 
the reasons the CPP goals are eminently achievable and affordable. 

The EPA has also proposed an optional two-phase process for state compliance plans, which we 
support. This approach allows for the requisite amount of certainty that states are making 
progress on their plans, while allowing for the time it may take for completing detailed analytic 
work to inform state plans, to pass or update legislation in support of state goals, and to 
coordinate with the diverse stakeholders needed to achieve a successful outcome. We agree with 
the requirement that states must file an initial plan by June 30, 2016, “that documents the reasons 
the state needs more time and includes commitments to concrete steps that will ensure that the 
state will submit a complete plan by June 30, 2017 or 2018, as appropriate.” Further, we agree 
with the EPA’s position that “To be approvable, the initial plan must include specific 
components, including a description of the plan approach, initial quantification of the level of 
emission performance that will be achieved in the plan, a commitment to maintain existing 
measures that limit CO 2 emissions, an explanation of the path to completion, and a summary of 
the state's response to any significant public comment on the approvabllity of the initial plan.” A 
final state plan would then be due by June 30, 2017, or by June 30, 2018, in the case of a multi- 
state plan. 


91 



223 


Union of Concerned Scientists - Technical Comments on the Clean Power Plan 


We agree that providing more time for multi-state compliance plans is reasonable. Multi-state 
approaches create greater flexibility and can help achieve emission reductions at a lower cost. 
Giving states additional time to coordinate could encourage more states to take this approach, 
driving greater benefits to all. 

10.2. UCS does not support changing the trajectory of emissions reductions to 
weaken near-term targets, given that it would send the wrong market signal, and be 
contrary to climate goals. 

In its October 28, 2014, Notice of Data Availability (NODA),^^’ the EPA requested comment on 
a potential change in the “glide path” for emissions reductions that would make the 2020 interim 
state goals less stringent but keep the 2030 goals the same. In light of the many cost-effective, 
quickly-deployed options to cut emissions (including renewable energy and energy efficiency) 
and the urgent need to make deep cuts in our global warming emissions, UCS does not support 
any delay in achieving the emission reductions specified in the draft rule. 

Delaying emissions reductions could also result in more stranded assets with utilities making 
investments to meet near-term targets that may be unsuitable for meeting the longer term targets. 

We also strongly believe the EPA should strengthen both the interim and final emission 
reduction goals (see section 6 on the renewable energy building block for a specific proposal for 
how to do this). Doing so is technically and economically feasible, and also necessary to help 
limit global warming emissions. Furthermore, to meet the 2025 goal of a 26 to 28 percent 
reduction in net U.S, GHG emissions from 2005 levels, as agreed in the recent U.S.-China joint 
climate announcement, it will be necessary for the Clean Power Plan to be strong and deliver 
emission reductions in a timely way.^‘'° 

10.3, DCS recommends that the EPA commit to reviewing and updating the Clean 
Power Plan by 2025. 

The EPA should commit to reviewing and updating key aspects of the rule, including state goals 
and timelines, by 2025. The Clean Air Act requires the EPA to review New Source Performance 
Standards (NSPS) issued under Section 1 1 1 at least every eight years, and update standards at its 
discretion.^'” There are good reasons to anticipate that the BSER as currently established for 
existing power plants will be out-of-date by 2025, primarily because of the rapidly changing 
clean technology landscape (see below). Thus we strongly recommend that the EPA send a clear 
signal to states at the time of finalization of this rule that it is committed to this review and 
update process. 


Carbon Pollution Emission Guidelines for Existing Stationary Sources: Electric Utility Generating Units. Notice of Data 
Avaiiabiiity (NODA). 28 Oct 2014. 79 FR 64543. Online at httD.s://wvvw. federalret’ister.aov/artides/20 14/10/30/2014- 
25845/carbQn-poilutioii-cmissioii-guidciincs-lbr-cxi.stine-stationarv-,sourccs-electric-utilitS’-gcneratintt. 

The White House. 2014. U.S.-China Joint Announcement on Climate Change and Clean Energy Cooperation. Fact sheet. 
Online at htto://vvwov.whitehouse.eov/lhe-nress-ol'{ice/20l4/l l/ll/fact-sheet-us-china-ioint-annonncement-climate-change-and- 
clean-energy-c. 

Standards of performance for new stationary sources. 42 U.S.C. § 74H(bXi)(B). 


92 



224 


Union of Concerned Scientists - Technical Comments on the Clean Power Plan 


The electricity market is in a very dynamic period and we have seen tremendous changes just 
within the last five years in terms of the cost-competitiveness of cleaner generation sources. We 
expect that these changes will continue, especially with the incentives provided by the Clean 
Power Plan. It is critical that the CPP be updated by 2025 to take account of technological and 
market advances, with the aim of achieving even deeper emission reductions in 2030 and 
beyond. 

By 2025, it is also likely that our scientific understanding of the risks of worsening climate 
impacts will have advanced, creating a greater demand for steep emissions reductions. By 2025, 
the EPA should also establish emission reduction targets for the post-2030 period, for at least 
2035 and 2040, to signal the continued need to drive down emissions. 

, 10 . 4 . UCS supports the EPA’s proposal for tracking of state compliance plan 
performance and tnie-tip provisions, ant! recommends that the EPA recpiire annual 
tracking and regular trne-up.s. 

We support the EPA’s proposal in the draft rule as excerpted below and further recommend that 
the EPA require states to undertake annual tracking of actual plan performance during 
implementation: 

"In addition to demonstrating that projected plan performance will meet the interim and 
final state goals, the EPA proposes that state plans must contain requirements for 
tracking actual plan performance during implementation. For plans that do not include 
enforceable requirements for affected EGUs that ensure achievement of the full level of 
required emission performance and interim progress, the state plans would be required 
to include periodic program implementation milestones and emission performance 
checks, and include corrective measures to be implemented if mid-course corrections are 
necessary. 

UCS also recommends that the EPA require that the state compliance plans include true-up 
provisions to ensure that they are on track to meet the interim and final compliance goals. This 
could take the form of true-ups, at least every 3 to 5 years, for the individual programs that 
contribute to state compliance goals, or an overall true-up of the achieved state emissions 
reductions. This type of regular review will help prevent situations where states fall short of the 
emission reduction goals and have to rapidly make up deficits. Policy and investment changes in 
the power sector require some time to implement or adjust, so advance notice will be key to 
ensuring they are well aligned with the goals of the Clean Power Plan. 

One example of the importance of this type of review comes from the RGG! states, which, in 
2012, undertook a program review of the CO 2 budget.^''* On the basis of changing market 
conditions, which showed a significant excess supply of allowances relative to actual emission 


Proposed Rule, 34905. 

RGGl. 2012 Program Review. Online at llttn://wv\ov.rgei.org/dc.sign-''nrQgrain-rcvievv . 
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levels in the region, the states chose to take advantage of the additional cost-effective emissions 
achievable and reduce the level of the carbon cap. 

We support the EPA’s proposal that states provide Regular review of the performance of state 
implementation plans could provide important information to the EPA as it reviews and updates 
the whole Clean Power Plan prior to 2025, as mentioned above. 
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11. Need and Cost-effective Potential to Strengthen the Clean Power Plan 

UCS recommends that the EPA ensure that the CPP achieves the full potential of cost- 
effective emissions reductions available in the power sector, and that these reductions take 
place in a timely manner, given the urgent need to cut global warming emissions. 
Strengthening the CPP is also a critical component of the US contribution to international 
efforts to cut global emissions and slow the pace of climate change. 

UCS recommends, based on our analysis, that the EPA adopt several ways to cost- 
effectively strengthen the Clean Power Plan in keeping with the BSER criteria, including: 

• Increasing the contribution from the renewable energy and energy efficiency 
building blocks; 

• Implementing a change in the goal computation formula to ensure that 
new and incremental renewable energy, energy efficiency, and nuclear 
generation explicitly replace generation from fossil fuel-fired sources, 
which is a better representation of the BSER and consistent with the 
treatment of incremental NGCC; simultaneously, we recommend a 
formula change to removing existing generation resources (renewable 
energy and “at risk” nuclear energy) from the denominator of the 
formula used to calculate state goals since the associated emission 
reductions are already embedded in the baseline emissions and 
generation mix. 

• Including both the generation and emissions impacts of new NGCC units in the 
state goal calculation; 

• Ensuring that there are no changes to the 2020-2029 glide path that result in a 
delay in the interim and final goals for emissions reductions achieved by the 
CPP. 

11.1. Increasing the contribution from renewable energy and energy efficiency. 

As described in detail in section 6, UCS has developed an approach that builds on and improves 
the era’s methodologies for calculating state renewable energy targets. The UCS Demonstrated 
Growth Approach uses the latest available market data, demonstrated rates of growth in 
renewable energy, and existing state commitments to deploy renewables. Using our 
recommended modifications, the EPA could nearly double the amount of cost-effective 
renewable energy in their state targets — from 12 percent of total 2030 U.S. electric sales to 23 
percent. The EPA should adopt a similar approach. 

Similarly, in section 8, we indicate our support for increasing the annual targets and ramp-up 
rates for energy efficiency deployment, based on current state and utility performance data and 
the range of policies and technologies that should be included in the EPA’s assessments. UCS 
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also recommends that the EPA update its cost and performance assumptions for efficiency and 
renewable energy technologies and measures to reflect current data and updated projections. 

Our analysis shows that incorporating higher levels of renewable energy and energy efficiency in 
the state goals is both feasible and affordable. At the same time, this can provide a pathway to 
increase the overall emissions achieved by the standard. For example, we show that just by 
increasing the contribution from renewable energy, the standard would deliver emissions 
reductions of at least 40 percent below 2005 levels by 2030 instead of 30 percent as specified in 
the draft rule (see section 6 for more detail on our modeling results). 

Separately, a June 2014 analysis by UCS shows that it is cost-effective to go even further by 
implementing a limit on carbon combined with energy efficiency and renewable energy policies, 
in that analysis we showed a cost-effective pathway to reduce US power sector emissions 60 
percent below 2005 levels by 2030 through expanded use of renewable energy and energy 
efficiency.^'''* Other studies have also shown that we can both reduce carbon emissions and lower 
electricity bills by deploying more energy efficiency and renewable energy through a 
combination of policies.^'*^'^'**'^'*’ 

1 1.2. UCS recomraend.s that the EPA appropriately account for tlie emission 
reductions from displacement of fossil-fired generation .sources by incremental 
renewable energy and energy efficiency. 

We recommend that the EPA implement a change in the goal computation formula to ensure that 
incremental renewable energy and energy efficiency and nuclear generation explicitly replace 
generation from fossil fuel-fired sources on a pro-rata basis, which is a better representation of 
the BSER and consistent with the treatment on incremental NGCC. We support the alternative 
approach described in the NODA that establishes greater consistency across Building Blocks 2, 3 
and 4, and results in greater COj emissions reductions. 

The EPA’s formula for calculating state emissions goals does not account for the fossil-fired 
generation that would be displaced by incremental renewable energy, energy efficiency, and 
nuclear generation. We agree with stakeholders who, as described in the October 28 Notice of 
Data Availability,'^** have pointed out the discrepancy in the BSER formula for calculating state 
goals in the way that the emissions reductions attributable to Building Block 2 (re-dispatch to 


Cleetus, R., S. Clemmer. J. Deyette and S. Satller. 2014. Climate game changer: How a carbon .standard can cut power plant 
emissions in half by 2030. Online at hHD://biog.uc5usa.org/cul-power-plant-carbon-bv-50-Dercenl-new-epa-c[iniale-riiies-real- 
globai-\varming-soiutions-552? ga=-l .7656945.2! 361 33040. 1407434 157. 

Electric Power Research Institute (EPRI). 2010, TTie power to reduce CO 2 emissions. Palo Alto, CA. Online at 
vvww.epri.coin/^abstract.s/Page.s/ProductAbstract,aspx?Productld=0()0000Q()000l020l42 . 

Cleetus, R., S. Clemmer, and D. Friedman, 2009. Climate 2030: A national blueprint tor a clean energy economy. Cambridge, 
MA: Union of Concerned Scientists. Online at ucsusa.orii/global warming/solutions/big picture sokitions/ciimate-2030- 
blueorint.html . 

Energy Information Administration (EIA), 2009. Energy market and economic impacts of H.R. 2454, the American Clean 
Energy and Security Act of 2009. Washington, DC: U.S. Department of Enei^. Online at vv\vw.eia.aov/oiaf/servicerpt/hr2454/ . 
Environmental Protection Agency (EPA). 2014. Notice of Data Availability. 79 FR 64543, pages 64543 -64553. Online at 

https:/./fcdera!icgistcr.gov..''a/20l4-25845. 
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natural gas combined cycle) is calculated as compared to Building Blocks 3 and 4 (incremental 
renewables and efficiency). 

We agree with the description of the inconsistency in the treatment of Building Blocks 3 and 4, 
compared with building 2 detailed in the NODA:^'*’ 

“The goal calculation for building block 2 not only reflects an increase in less carbon- 
intensive generation, but also applies an equal downward adjustment to each state's total 
existing fossil steam generation level in 2012, reflecting a generation shift away from 
higher-emitting fossil steam generation and toward lower-emitting NGCC generation. 

The result is that total generation is held constant, with only the mix of more and less 
carbon-intensive generation changing. In contrast, the approach in the proposal for 
incorporating building blocks 3 and 4 in the goal calculations does not reflect .shifting 
generation away from fossil units because the total amount of generation is increased 
(including “megawatts "from EE as “generation ’j without any offsetting decrease in 
generation from 2012 fossil generation levels. By holding exi.sting fossil generation at 
2012 levels for purposes of goal calculation and estimating building blocks 3 and 4 
independent of the interaction with those existing fossil generation levels, the state goals 
do not reflect the potential for added generation from building block 3 and avoided 
generation from building block 4 to shift generation away from existing fossil steam 
generation below the 2012 level and, therefore, do not reduce generation, and thus 
emissions, from affected fossil fuel-flred generation in keeping with the EPA 's proposed 
approach to the BSER. 

"The formula in the draft rule simply adds incremental RE and EE to 2012 baseline 
generation levels (in the denominator of that formula) but does not reduce the 2012 
baseline levels of fossil generation (in the denominator of the formula) by that 
incremental RE and EE, or remove the corresponding emissions (in the numerator of that 
formula). " 

As a solution, we recommend the alternative approach described in the NODA that establishes 
greater consistency in the treatment of Building Blocks 2, 3 and 4, and results in greater COj 
emissions reductions. In the fonnula for goal computation, incremental renewable energy, energy 
efficiency, and nuclear generation should explicitly replace generation from fossil fuel-fired 
sources, which is a better representation of the BSER since it better reflects the likely reductions 
in fossil generation (and corresponding reduction in emissions) that can be achieved by affected 
sources. 

We support the option in the NODA that would assume that incremental generation from 
Building Blocks 3 and 4 would directly replace 2012 fossil generation (i.e., fossil steam and gas 


Environmental Protection Agency (EPA). 2014. Notice of Data Availability. 79 FR 64543, pages 64543 -64553. Online at 
https:/./fe(lcralregistcr.gov./a^20 1 4-25845. 
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turbine) and the corresponding emissions in proportion to their historical generation across 
generation types. Under the approach in the June 2014 proposal, incremental renewables and 
efficiency could replace a generation increase from existing fossil sources that would otherwise 
occur after 2012, while under this alternative approach, incremental renewables and efficiency 
could replace historical fossil generation below 2012 levels. 

Furthermore, if the EPA adopts a formula in which renewables and energy efficiency displace 
NGCC and coal-fired generation on a pro rata basis, it must also ensure that it corrects the 
potential emission reductions from building block 2. When renewables and energy efficiency 
displace NGCC generation, this will lower the capacity factor of NGCC plants and create 
additional potential reductions from building block 2. These additional reductions can be 
achieved either by displacing fossil generation from blocks 3 and 4 before calculating block 2 or 
by doing a true-up to block two to ensure that NGCC plants remain at a 70 percent capacity.^'” 

1 1.3. UCS recommends that the EPA appropriately account for einission.s changes 
from substituting existing fossil-fired generation with new natural gas generation. 
The state goal computation formula in the draft proposal does not appropriately account for 
emissions resulting from substitution of existing fossil fired generation by new natural gas 
generation. In states where there is a significant increase in new NGCC generation, this could 
result in a significant increase in emissions that are not accounted for in state emissions goals. 
We recommend that this loophole be closed. 

We agree with comments from AWEA on this issue (excerpted with small modifications below): 
If new natural gas plants are used for compliance purposes, they should be factored into the 
establishment of the targets to ensure symmetry between the resources considered in setting the 
target and resources allowed for compliance. Incorrectly treating new gas generators as if they 
have zero carbon emissions would result in less overall carbon emission reductions, as the actual 
emissions associated with operating the new gas generators would not be bound by the limit 
created by 1 1 l(d).^*' A failure to account for the emissions associated with new gas generators 
would effectively allow a state to treat new gas facilities as if they were zero-emission resources, 
skewing investment and dispatch decisions away from true zero-emission resources and even 
creating a strong distortionary incentive to substitute new gas generation for existing combined 
cycle generation in investment and dispatch decisions. The EPA should also periodically 
reevaluate, such as during the eight-year review process, to provide a mechanism for updating 
the fleet of facilities subject to the regulation in order to ensure that the 1 1 1 (d) regulations 
continue to achieve significant emission reductions from fossil-fuel power plants, consistent with 
the no- backsliding policy. 


See comments from the Environmental Defense Fund and the Nainral Resources Defense Council for further details on this 
issue. 

Note that new electricity generating units (ECUs), including new NGCC plants, are regulated under Section 1 1 t(b) of the 
Clean Air Act, and in September 2013 EPA issued a draft carbon standard for new power plants (available online at 
httns://fedcralrcgister.aov/a'2G 1 3-28668 ). 
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It. 4. UCS supports ensuring that the 2020-2029 glide path for state goals for 
emissions reductions reinaiM as it is in the draft proposal and Ls not delayed in any 
way. 

In the NODA, the EPA has solicited comment on changing the 2020-2029 glide path in a manner 
that would allow states to delay emissions reductions toward the end of that period, although the 
2030 final goal would remain unchanged. We do not support this change to the glide path since 
the draft proposal already allows significant flexibility to states in the timing for reaching their 
interim goals. Further delays in achieving emissions reductions are contrary to the overall goals 
of the CPP to make a significant contribution to reduce US global warming emissions in a timely 
way. Nevertheless, if the EPA were to decide to make any change in the glide path, it should 
only be done in conjunction with strengthening the state emissions reduction goals required by 
CPP. 

EPA has indicated that stakeholders have expressed particular concerns about the shift in 
generation by 2020 from the implementation of Building Block 2. Our analysis shows that the 
shift in generation away from coal-fired power is already under way for a variety of reasons 
including low natural gas prices, the cost-competitiveness of renewable energy and energy 
efficiency and health-based pollution standards.^*^ As we point out in section 1 , since 2009, 
utilities have announced plans to close or convert to natural gas more than 430 coal generators in 
37 states. For many states this is already a significant portion of the switch away from coal to 
NGCC calculated in their Building Block 2 (see section 5). Many additional coal plants are 
economically vulnerable and should be considered for retirement. There are many cost effective 
options for replacing this generation with cleaner generation sources available in every region of 
the country (see section 6). 

UCS does not support a phase-in of Building Block 2 because these trends are already underway 
and therefore already being phased in in the market place and states will have additional time to 
phase in changes prior to the first year of the interim goal compliance period (2020) and during 
the compliance period for interim goals of 2020-2029. We also do not agree with comments that 
states will face undue challenges from implementing this building block should they choose to 
use it. Furthermore, any state that does face constraints in implementing this building block has 
the flexibility to use other cost-effective building blocks to meet its overall interim and final 
targets. 

Incentives for early action. UCS supports incentives for early action to encourage investments 
in renewables and energy efficiency and a shift away from fossil-fired generation after a state 
compliance plan has been approved by the EPA, as long as these incentives do not undermine the 
overall level of emissions reductions achieved by the CPP. The quicker we can cut emissions, the 
better from a climate perspective. 


Ffeischman, L., R. Cieetus, J. Deyette, S. Clemmer, and S. Frenkel 2013. Ripe for retirement: An economic analysis of the 
U.S. coal Heet. The Electricity Journal 26(10):5l-63. Online at dx.doi.org/IQ.IOI6/i.tei.2013,l i .005 . 
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11.5. UCS recommends that the EPA remove existing generation resources 
(renewable energy and nuclear energy) from the denominator of the formula used to 
calculate state goals. 

The EPA’s adjusted emissions rate formula includes existing renewable energy generation and 
6% “at risk” nuclear generation in the denominator of the formula used to calculate state 
emission reduction goals. This results in a formula that is not truly measuring the emissions rate 
reduction. Removing these components from the formula would result in a goal that is a better 
representation of the BSER and would also result in a more consistent treatment of all zero- 
carbon emitting generation sources. 

11.6. UCS recommends that the EPA strengthen the CPP as a critical component of the 
U.S. contribution to international climate efforts. 

The next year, leading up to the United Nations Framework Convention on Climate Change 
(UNFCCC) negotiations in Paris in December 2015, is a critical one for reaching a fair and 
ambitious global climate agreement. On November 1 1, 2014, President Obama and President Xi 
Jinping of China made a historic joint announcement committing both countries to serious steps 
to lower their emissions.^^^ The U.S. has set a goal of a 26 to 28 percent cut in its net GHG 
emissions by 2030, while China intends to reach a peak in its CO 2 emissions by 2030 and has 
signaled that its use of coal will peak in 2020 at 4.2 billion tons.^^ China also plans to increase 
the share of non-fossil fuels in primary energy consumption to around 20 percent by 2030. This 
agreement between the two major emitting nations represents a significant breakthrough and can 
help unlock equivalent actions by other nations in the lead-up to the Paris meeting. 

Strengthening the CPP is critical to reaching the upper end of the current U.S. offer of a 28 
percent reduction in emissions from 2005 levels by 2030. Analysis by UCS and other experts 
shows that there are many near-term, cost-effective options to cut power sector emissions, which 
are a major portion of total U.S. emissions. Furthermore, in our judgment, the US offer can 
and should be more ambitious in light of the many affordable opportunities to further reduce 
emissions, and the grave threat posed by climate change. If the CPP is strengthened in the ways 
we have described in sections 11.1 to 1 1 .5, we estimate that it would be possible, in conjunction 


The White House. 2014, tj.S. -China Joint Announcement on Climate Change. Washington DC; Office of the Pres.s Secretary. 
Online at httD://wvvAv.vvhitehou.se.gov/thc-nre.s.s-ofricc/2Q14/l I /I l/us-china-ioint»announcemcnt-cliinate-change 
The State Council of China. 2014. Energy Development Strategy Action Plan (2014-2020). Online at 
http://news.xinhuanet.coni/english/cliina/2014-l l/!9/c_1 3380101 4.htm 

Williams, J.H., B. Haley, F. Kahrl, J. Moore, A.D. Jones, M.S. Tom, H. McJeon. 2014. Pathways to deep decarbonization in 
the United States. The U.S. report of the Deep Decarbonization Patftways Project of the Sustainable Development Solutions 
Network and the Institute for Sustainable Development and International Relations. Online at 
httDsirT'ethree.com/Dublications/index US2Q50.php . 

Clemmer, S., J. Rogers, S. Satttler, J. Macknick, and T. Mai. 2013. Modeling low-carbon US electricity futures to explore 
impacts on national and regional water use. Environmental Re^arch l.etters 8; doi: 10.1088/1 748-9326/8/1/01 5004. 

Cleetus, R., S. Clemmer, and D. Friedman. 2009. Climate 2030: A National Blueprint for a Clean Energy Economy. Cambridge, 
MA: Union of Concerned Scientists. Online at hltp://www.ucsusa.org/global_warming/solutions/ 
big picture solutions/climate-2030-blueprint.html. 

Fawcett A. A.. V.C. Katherine, F.C. de la Chesnaye, J.M. Reilly, and J.P. Weyant. 2009. Overview of EMF 22 US transition 
scenarios. Energy Economics 3:8198-21 1. 
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with CO2 emission reductions in other sectors and in non-COa global warming emissions, to 
raise the US offer. Ambitious reductions in carbon emissions are critical if we are to limit the 
impacts of climate change. The current rate of rising global CO2 emissions is cause for great 
concern. The IPCC Fifth Assessment Synthesis Report states that: 

‘‘...limiting total human-induced warming to less than 2°C relative to the period 1861- 
1880 with a probability of >66% would require cumulative CO 2 emissions from all 
anthropogenic sources since 1870 to remain below about 2900 GtC02 (with a range of 
2550-3150 GtC02 depending on non-C02 drivers). About 1900 GtC02 had already been 
emitted by 2011. " 

The stark math of that limited carbon budget makes clear that, ultimately, we will need to cut 
emissions much more than what may be possible under the Clean Power Plan, but a strong CPP 
is a critical step along that path. 


IPCC. 2014. Fifth A.sscssment Synthesis Report. Online at httn://incc.ch/ndF/nsscssinent~ 
rcport/arS/svr/SYR AR5 LONOERREPORT.ndf. 
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12. Eiivironniental and Economic Justice Concerns 

• UCS recognizes that, unless state compliance plans include specific worker 
transition provisions, the proposed standard for carbon emissions at existing power 
plants may have disproportionately negative impacts among certain coal-heavy 
geographic regions, coal-dependent communities, and coal-related workers. 

• UCS recommends that the EPA work in conjunction with other federal and state 
agencies to leverage existing programs and resources that can be brought to bear in 
addressing impacts to coal communities and assisting displaced workers. States 
should consider a variety of policy mechanisms, both within the context of state 
compliance plans and through complementary policies enacted by state legislatures, 
to address these needs. 

• UCS recommends that EPA require states to conduct environmental justice analyses 
of their compliance plans, and provide guidance to states on how to assess changes 
in criteria pollutants, water quality, and other environmental damage that may 
result from their compliance plans and assess the potential impacts on neighboring 
or downwind communities.^*’ 

• UCS recommends that states prioritize the development of renewable energy 
resources and the expansion of energy effieiency programs in overburdened and 
impacted communities, including low-income, minority, disadvantaged, and coal- 
heavy populations. 

The EPA and states must pay particular attention to both environmental and economic Justice 
issues. Overburdened communities, including low-income and minority populations, often face 
the greatest impacts from criteria air pollutants; conversely, coal workers may face the loss of 
their livelihoods in the transition to a clean energy economy. The impacts of climate change will 
disproportionately affect certain communities, such as the poor, the elderly, and the very young, 
who are most vulnerable to health impacts, as well as minority and disadvantaged communities, 
which notably already face significantly greater health impacts due to poor air quality. Similarly, 
without foresight and planning, policies to address the threat of climate change could negatively 
impact communities that depend on fossil-related industries for economic activity and jobs. 

In its proposal, the EPA outlined specific elements of an approvable state compliance plan. 

Given the complex nature of the proposed standard, the agency should specify a menu of options 
that states could use to address both environmental and economic justice concerns. State 
compliance plans should direct resources to the most impacted communities, while reducing 
emissions, protecting workers, and mitigating direct health Impacts. Shutting down old, 


For e.xampie, the EPA should integrate the technical guidance in Plan EJ 2014 into its guidance for state compliance plans for 
the CPP to help states comply with the requirement for an environmental justice analysis of those plans. {EPA. N.d. Plan EJ 
2014. Online at http://\v\v\v.eoa.govyenvirQnmentaiiust!ce/Dtan-ei/ ) 
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inefficient, and polluting coal plants^^* can help reduce health impacts in overburdened 
communities^^’ while investments in renewable energy and energy efficiency can help create 
jobs and strengthen local economies, which is of critical importance to communities heavily 
reliant on coal and related industries. 

Economic Justice: Job Creation and Worker Transition 

12.1. lies reconimend,s that the EPA emphasize — and provide guidance to states on— 
the potential for job creation and economic development from investments in 
renewable energy and energy efficiency and in supporting indu.strie,s, especially 
manufacturing. 

With the rapid decline in cost and corresponding increase in deployment of renewable energy 
resources like wind^*’ and solar, fossil generation is under increasing competition from cleaner 
alternatives for electricity. The proposed standard for carbon emissions represents an opportunity 
for states to amplify or jumpstart investments in both renewables and efficiency and to stimulate 
local economies. Many studies have demonstrated the Job growth and economic benefits of such 
investments. Most recently, a report looking at California as a case study^*^ demonstrates how 
federal, state, and construction industry policies have led to the development of nearly 5000 MW 
and the creation of more than 15,000 jobs.^^^ Thanks to strong labor agreements, not only are 
workers well-paid and receive solid health and pension benefits, but also contractors have 
contributed $1 7.5 million for training programs. Solar development in California “is preparing a 
new generation of California blue collar workers for a future of skilled and productive work and 
a life of financial security.”^®'' 

12.2. UCS recommends that the EPA require that .states assess impacts of their 
compliance plans on workers and communities that will be disproportionately 
affected. 

In its Regulatory Impact Analysis (RIA), the agency projects that the standard would cause total 
U.S. coal production to fall by 25 to 27 percent in 2020^^^ (and from 35 to 37 percent in the 
Appalachian region) and that employment in coal extraction would decline by 1 3,700 to 1 4,300 


Cleetus, R., S. Clemmer, E. Davis, J. Deyette, J. Downing, and S. Frenkel. 2012. Ripe for retirement: The case for closing 
America’s costliest coal plants. Cambridge, MA: Union of Concerned Scientists, November 2012. Online at 
hUp://vvvvw.ucsusa.Qrg/assel.s/documenus'cletm enerev/KiDe-for-Retiremcnt-Full-Ueport.pdf . 

Wilson, A. et al. 2012. Coal blooded; Putting people before profits. Online at httD:/7\^••\vv^^naacP■org.''page/- 
/Ciimate/CoalBloodcd.pdf. 

American Wind Energy Association (AWEA). 2014. U.S. wind industry annual market report 2013. Washington. DC: 
AWEA. 

Solar Energy Industries Association (SEIA). 2014. Solar energy fects: 2013 year in review. Washington, DC: SEIA. Online at 
w\vw.seia.org/sites/defaultTiles/YlR%2Q2Q!3°^i20SMPl<»20Fact%20Sheet.rKlf . accessed on September 15, 2014. 

Philips, P. 2014. Environmental and economic benefits of building solar in California. Donald Vial Center on Employment in 
the Green Economy. Institute for Research on Labor and Employment, UC Berkeley. Online at 

httr)://laborcentcr.bcrkelcv.edu/cnvironmentai-and-cconomic-bcnefits-of-building’Solar-in-caiifornia-qualit\'-carecrs-clcaner- 

lives/ . 

Includes 1 0,200 construction jobs. 1 36 pennanent O&M Jote, and over 3,700 additional jobs (induced). 

Philips 2014. 

Table 3.15, Regulatory Impact Analysis. 
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job years annually by 2020,"'’* Importantly, however, the future of the coal industry, even 
without this rule, is uncertain at best,^*^ and it has already declined, particularly in Central 
Appalachia,"** due to cheap and abundant natural gas, competition with other coal mining 
regions, decreasing labor productivity (and increasing costs), and earlier environmental 
regulations. Although the RIA concludes that the proposed standard likely will result in an 
increase in net jobs nationally, it must be recognized that job impacts will be unevenly 
dispersed — some regions and states will be winners, and others will experience economic 
consequences from a shift away from coal. Although the agency has no authority under the CAA 
to provide assistance to states facing negative impacts, it can and should offer guidance to those 
states on ways to help to address such concerns. Coal-heavy states, in turn, should consider using 
compliance plans to help diversify their economies. 

:12.3. UCS recommends that the EPA highlight — provide guidance to state.s on 
considering — a variety of policy mechanisms, both within the context of state 
compliance plans and through complementary policies enacted by .state legislatures, 
to retrain workers and invest in economic diversification. 

Many such policies have the potential to generate revenue that the state can then invest as they 
see fit. Policies could include: 

• Market-Based Mechanisms. The Regional Greenhouse Gas Initiative (RGGl) offers an 
example of how state collaboration on market-based solutions could generate revenue for 
states as they lower carbon emissions. For example, in 2012 RGGl states invested 73 
percent of auction revenue in energy efficiency programs, which is expected to save 
participants $1 .8 billion on electricity bills over the lifetime of the measures.^*'’ During 
the first compliance period from 2009-2012, RGGl auctions generated $912 million in 
proceeds and produced $ 1 .6 billion in net present value to the (then) ten-state region, 
corresponding to almost $33 per capita spread throughout the region.^™ Cumulatively, 
from 2009-2012, 65 percent of proceeds went to energy efficiency, 17 percent to direct 
bill assistance, 6 percent to clean and renewable energy, and 6 percent to GHG 
abatement — but states direct their own auction revenue as they see fit. Coal-heavy states 
that join regional programs could decide to direct auction revenue to worker retraining 
and economic diversification, and should be encouraged to do so. California's AB 32 
similarly sets up a market-based mechanism for reducing emissions that generates 
revenue for the state (see below). 

Tables 6.4 and 6.5, Regulatory Impact Analysis. 

Richardson, L. J., R. Cleetus. S. Clemmer, and J. Deyette. 2014, Economic impacts on West Virginia from projected future 
coal production and implications for poiicymakers. Environmental Research LeRets. 18 Feb 2014. 9(2): 024006. 
doi: 1 0. 1 088/1748-9326/9/2/024006. 

Mcllmoil. R- E. Hansen, N. Askins. and M. Belcher. 2013. The continuing decline in demand for Central .Appalachian coal: 
Market and regulatory' influences. Downstream Strategies, 2013. Online at 

httn:'7vv\vvv.downslreain.s ir ate2ies.coin/documents.-Tenorts publicalion/the-continuina-deeline-iii-de i nan d-for-ca nn-coal.pdf . 

’’’’ RGGl 2014. Regional Investment of RGCi! CO, Allowance Proceeds. 2012. 

Hibbard et al. 2011, The economic impacts ofthe Regional Greenhouse Gas Initiative on ten Northeast and Mid-Atiantic 
states. The .Analysis Group. 
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• Carbon Fees. Sub-national governments have enacted prices on carbon emissions. 
British Columbia, for example, enacted a carbon tax’^' in 2008; the revenue neutral 
program in fiscal year 2013-14 is expected to generate $1.2 billion in proceeds to offset 
other taxes. Such policies can be used to generate revenue that could be directed to 
affected workers and communities. The EPA should explicitly identify carbon fees that 
drive down emissions as an allowable state compliance mechanism’’’ (see section 9). 

• Permanent Mineral Trust Funds. Many resource-rich states have enacted permanent 
mineral trust funds, which levy a special tax on companies for right to remove resources 
from the ground.’” Wyoming, for example, enacted its program in 1974, and as of 2013, 
the fund was worth $5.88 billion.™ In March 2014. West Virginia established the Future 
Fund,”^ similarly designed to direct a fraction of severance tax revenue from mineral 
resources (notably, including coal) to economic diversification and development focusing 
on regions where the extraction takes place. Although no revenue is currently being 
directed toward the Future Fund due to other budget priorities, the legislation specifically 
allows for other sources of revenue to be deposited into the fund. 

• Renewable Electricity Standards. In addition to helping states meet their carbon 
reduction goals, RES policies’”’ can spur renewable development. Some states have even 
defined their RESs to designate a portion of RE development from in-state resources to 
support local job creation. Studies find limited cost impacts from such policies, and some 
states have quantified measurable economic benefits from the programs.’” 

• Energy Efficiency Resource Standards. Similarly, policies that promote energy 
efficiency in homes and businesses can not only help states meet the EPA targets, but 
also create local Jobs that cannot be outsourced, while saving consumers money on their 
electricity bills.”* 

• Worker Training Programs. 

• Economic Development and Economic Diversification. 

httn:,V\vw\v.iln,gov.hc.cn.'’thc''tiyciim!itc/ciirhon hnn. 

Wara. M.. W. Adete, C. Morris, and M, Darby. 2014. How the EPA should modify its proposed 1 i 1(d) regulations to allow 
slates to comply by taxing pollution, SSRN 2014. Online at ht(p:i’pa)'>er.s.ssm.conv''so!3.'pai>er.s.crm?abslracl id -25 16456 . 

Boettner T., J. Kriesky, R. Mcllmoii, and E. Pauihus. 2012. Creating an economic diversiUcation trust fund: Turning 
nonrenevvabte natural resources into sustainable wealth for West Virginia. West Virginia Center on Budget and Policy. January 
2012. Online at http:,'/w\vw.wvpoiicv-org/downloads/WVEeononiicDiver5iflcalion'fnistFundRpt013012.Ddf . 

Gordon, M. 2013. Wyoming State Treasurer Annual Report for the Period July I, 2012 through June 30. 2013. Online at 
http:.-'/ treasurer. state-\vv.us/i?d1'’'anmial\veb20 13.pdf . 

Bill Text, as passed, March 10, 2014; 

httpi.Vwwvv. legis. slate. wv-us/Bill Status/Bills hisiorv.cfm?input^61&vear-20t4&sessiontvpe~'RS&btvpe-- biii. 

See Lawrence Berkeley National Laboratory. hHD://emp.lbl.gov/rDs. 

Heeter, J., G. Barbose, L. Bird, S. Weaver. F. Flores-Espino, K. Kuskova-Bums, and R. Wiser. 2014. A survey of state-level 
cost and benefit estimates of Renewable Portfolio Standards. Online at http:/Vvv\\\v.ourenergvpolicv.org/\vp- 
conlcnt/uDloads.^20]4/06/nrcl.p df. 

Alliance to Save Energy. 2013. Energy Efficiency Resource Standard. Online at 
httpsi.’Avw vv.asc.()rg/sitcs/ase.or^/ii!cs/rcsourccs.''Mcdia^b20bro\vser.-'cers fact sheet 9-13.r>df . 
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12.4, OCS reconimeiids that tlie EPA engage with other federa! agencies on 
addressing worker tran.sition concerns. 

Recognizing that the proposed standard may disproportionately impact coal communities, the 
agency should work in conjunction with other federal agencies to leverage existing programs to 
support displaced workers. The federal government already has a number of programs to support 
worker retraining and community development, all of which are currently funded and not reliant 
on further action from Congress. In particular, the Department of Agriculture's Rural 
Development program, the Department of Commerce's Economic Development Administration, 
the Department of Labor's Economic Training Administration, and the Appalachian Regional 
Commission all have programs in place to support workers and communities. By leveraging 
existing authority, the federal government can direct targeted resources to affected communities 
and help coal states diversify their economies. For example, the Obama Administration 
designated southeastern Kentucky as a federal Promise Zone"’^ to focus on poverty alleviation 
by establishing a partnership between federal agencies and local institutions. Together, federal 
agencies should work with Congress to develop targeted legislation to address displaced workers 
in coal mining, coal fired power plants, and related industries. Numerous examples in recent 
history serve as a roadmap for successful worker retraining programs, including the Trade 
Adjustment Act and the Workforce Reinvestment Act. More recently, a bipartisan bill was 
introduced in the 1 l.l'’’ Congress specifically directed at coal workers.^*® 

1,2.,';. lies .recommends that the WA worSt with stakeholders to help protect workers 
a.s the rtile is implemented. 

With foresight and planning, states can develop implementation plans that lead to net job 
creation nationally. As the BlueOreen Alliance"*' emphasizes, it is critical to provide direct 
support to workers and communities — extending to ancillary and support sectors as well as the 
utility sector — if and when a power plant shuts down, by providing wages, benefits, training, 
education, and the recognition of basic workers’ rights. Communities will need resources to 
diversify their economies and create high-paying jobs that can match or exceed those that may 
have been lost. The private sector, including utilities, and all levels of government must work in 
tandem with communities to make these transitions a success. Regulated entities should not be 
allowed to skirt commitments made to workers — as power plants and coal mines close or idle, 
owners should honor the commitments they made to workers, including pensions and health 
benefits. 


hUn:.A'\\ww.nvtimes. com/20 It.tU. 4 0/us/noHtics,'<)hama-nnnotinccs-prtimisL'-/oniis-in-5.stricken-itre;iS.html . 
httD:.Vt>loss.rollcaii.com/2l8/in-a-pai'tisan-ciiiTi.iie-uvo-laoiTinkcrs-tr\-rQ-talk-past-cNni a lc-change/ . 

httD:,''/vvc vw.bipc6reenaiiiaiicc.nl p/neos-'mjhiicaiions/lpsitinonv-ol'-ltic-hlucareeii.aiiiance-al-nobiic-heaiina-on-EP.As-cican- 
DdW’cr-plan . 
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Environmental Justice and Overburdened Communities 

1 2,6. lies reconiinencls that the EPA require states to conduct an environmental 
justice analysis of their compliance plans. 

Executive Order 12898^*^ requires federal agencies to "identify and address the 
disproportionately high and adverse human health or environmental effects of their actions on 
minority and low-income populations, to the greatest extent practicable and permitted by law.""*^ 
The agency considered the negative impacts on vulnerable communities of greater utilization of 
certain EGUs.^®"* The EPA determined that it is “not practicable” to conduct a detailed analysis of 
environmental justice impacts of the proposed rule, due to the nature of the electricity grid and 
uncertainty surrounding which plants would operate more or less frequently or close altogether. 
This implies that states, especially if working in the context of regional agreements, would be 
better positioned to conduct an environmental justice analysis of the impacts of their compliance 
plans. In doing so, states must assess the impacts of the changes in utilization rate of specific 
plants on criteria pollutants on overburdened communities, both surrounding and downwind of 
the plant. In implementing the rule, states should take steps to ensure that polluting facilities are 
not provided incentives for operating more frequently and therefore exacerbating pollution "hot 
spots" in low-income and minority communities. 

X2.7. UCS recomntentls that the EPA offer ,state,s data, methodology, and tool,*; to 
conduct effective Ef aualysixs. 

The EPA is engaged in a process to integrate environmental justice into is programs, policies, 
and activities. Called Plan EJ 2014, the agency finalized its overarching E.I strategy in 201 1 after 
public input on key issues of overburdened communities. Under Plan EJ 2014, the agency is 
currently finalizing technical guidance for assessing environmental justice in regulatory 
analyses. EPA should integrate this technical guidance in Plan EJ 2014 into the guidance 
document it issues for state compliance plans for the CPP to help states comply with the 
requirement for an environmental justice analysis of its compliance strategy. ^**The 
implementation of California’s AB 32 (Global Warming Solutions Act) and follow-up bill (SB 
535) also provide important examples of how to address EJ concerns.^®^ 

1 2.8. DCS supports prioritizing the development of renewable energy and energy 
efficiency in overburdened coininiinities as part of state compliance plans. 

The EPA should offer examples to states of how compliance plans could be used to support these 
communities, particularly through revenue streams. Both California and RGGI offer examples of 


59 FR 7629, February 16. 1994. 

hltp:.//\vvvvv2.CDa.aov/!a\vs-regii!alions/siimmar\-»c\ec»tive-oi'dcr-I2898-fedenil-(iclions-adc.lrcss-eiiviroTimental-iustice . 

hllps:.’7'www.{ederairegister.gov.'articles/2014/06.-^!8.''2014-lT726/carhon-Poll(iiion-einissi()n-i;uideHnes-for-e.\istiiig-sla;i()narv- 

sourccs-clectric-utilitv-gcncratinE#p-l445 . 

http://cpa-gov/environmentaliusticLVresGurfcs/ix)licv/Dlan-ei-20l4.plan-ei-prot2rcss-report-20l4,Ddr, 

■*** EPA. N.d. Plan EJ 2014. Online at hilp://vvAv\v.epa.20V7'eiivironmenlaHustice/plan-ei/ . 

Truong, V. 20 1 4. Addressing Poverty and Pollution: California’s SB 535 Greenhouse Gas Reduction Fund. Har\'. CR-CLL 
Rev- 49(2014): 493-569. 
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how to invest revenue to support low-income communities. Some funds from these revenues 
should be rebated to overburdened communities. In addition to direct bill assistance, ° RGGI 
states have channeled auction revenue specifically to low-income households; Delaware, for 
example, has invested approximately 21 percent of its cumulative-to-date auction revenue into 
low-income home weatherization and heating assistance.^*’ Development of community scale 
renewables, energy efficiency investments, net metering policies, and local hiring provisions can 
support building a green economy in disadvantaged communities.’” States could also fund 
weatherization programs and leverage federal Department of Energy funding for these activities. 

1 2.9. UCS recommends that the EPA encourage states to .solicit input on .state 
compliance plarcs from a wide variety of stakeholders. 

Outreach efforts should include robust and extensive dialogues with community leaders and the 
public, with particular attention to EJ communities.^” 


Cumulatively, RGGI states have invested 17 percent of auction revenue in direct bill assistance. 
httpS'Vvvwvv.rgai.ora/rggi bcnclits/proaram invcslmcnts.tdclavvarc. 

Patterson. J. et al. 2014. .lust Energy Policies: Reducing Pollution and Creating .lobs. Online at 
httD://\vvvw.naacD.org.'’nage.s.^'iust-eneriiv-nolicics-rciX)rt. 

We recommend that the EPA solicit feedback and participation from EJ groups like WE ACT and National Environmental 
Justice Advisory Council (NEJAC) to help formulate guidan<« on including EJ concerns in state compliance plans. 
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13. Guidance to States 

UCS recommends that the EPA provide clear guidance to states in developing their 
compliance plans to ensure that states are able to develop and submit robust plans in a 
timely way, and that such guidance cover issues such as treatment of certain energy 
options, best practices, methodologies, non-compliance penalties, processes, and options for 
addressing worker transition and environmental justice concerns. 

Clear guidance to states from the EPA will help ensure that compliance plans are robust and 
timely. The Clean Power Plan’s flexibility provides many cost-effective options for states to 
reduce emissions. At the same time, there are some complex issues raised by the interaction of 
these options, and the need to ensure states are on track to achieve emissions reduction goals. 

The EPA should provide clarity on some key issues mentioned below, many of which were 
raised in stakeholder comments and the NODA. 

UCS recommends in particular that the EPA provide guidance on, for example: 

• Treatment of new natural gas combined cycle (NGCC) plants. As discussed in section 
1 1 .3 above, in the final rule the EPA should provide clear guidance to states on how to 
treat new NQCC plants, both in the state emissions rate formula and for compliance 
purposes. UCS recommends that, if new NGCC plants are used for compliance, it will be 
important to ensure that the resulting emissions are appropriately accounted for. 

• Treatment of out-of-state renewable energy generation. As discussed in section 6 
above, renewable energy will be a key component of state compliance plans and the EPA 
should provide clear guidance on how states should track and account for renewable 
energy that is traded across state boundaries. UCS recommends that the EPA clarify for 
states how they should treat out-of-state renewable energy generation for compliance 
plan purposes to encourage development of cost-effective renewable energy resources 
nationwide, avoid double-counting, and ensure synchronization with existing energy 
trading and tracking systems. 

• Evaluation, measurement, and verification (EM&V). Robust protocols for EM&V for 
electricity generation, energy efficiency, and other components of state compliance plans 
must guard against double-counting to provide for robust emissions accounting across all 
building blocks. UCS recommends that the EPA provide states “best practices” and 
sample methodologies for conducting EM&V with regard to these issues, and provide 
certification protocols for methodologies developed by other parties. 

• Criteria for enforceability. State compliance plans that incoiporate state programs must 
contain federally enforceable components to ensure that the emissions reduction goals are 
met. UCS recommends that the EPA provide clear guidance to states on incorporation of 
such components for demonstrating compliance. 
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• Multi-state or regional compliance. As discussed in section 9 above, multi-state or 
regional strategies may be attractive to states as the least-cost compliance option. UCS 
recommends that the EPA provide robust methodologies for demonstrating compliance 
under such multi-state approaches. 

• Market-based approaches. As discussed in section 3.8 above, states may also choose 
market-based approaches as a least-cost compliance option. UCS recommends that the 
EPA provide robust methodologies for demonstrating compliance under such market- 
based approaches. 

• Equivalence of state/regional programs. States may incorporate existing or new state or 
regional programs into their compliance plans. UCS recommends that the EPA provide 
states with clear methodologies for determining the equivalence of the emissions 
reductions achieved by such programs with the requirements of the CPP, 

• Rate-to mass-based conversions. In a November 6 Technical Support Document (TSD). 
the EPA provided guidance for states on converting between emission rate- and mass- 
based goals."'^’ UCS recommends that the EPA provide further clarification on key 
considerations for such conversions, especially if the EPA implements any changes to the 
formula for calculating state emissions rate goals in the draft CPP. 

• Penalties for non-compliance. Penalties for non-compliance w ill be an important 
component of a successful CPP. UCS recommends that the EPA provide clear guidance 
to states about penalties. 

• State compliance plan tracking. As discussed in section 1 0.4 above, UCS supports the 
EPA’s proposal in the draft rule with regard to state plan compliance tracking, and 
recommends that the EPA require states to undertake annual tracking of actual plan 
performance during implementation, and that the EPA require state compliance plans to 
include true-up provisions to ensure that they are on track to meet the interim and final 
compliance goals. 

• Review and updating process for the CPP. As discussed in section 1 0.3 above, UCS 
recommends that the EPA provide clear guidance to states about the timing of future 
updates to the CPP, and ensure that a review and update process takes place by 2025. 

• Worker transition assistance. As discussed in section 12 above, compliance with the 
CPP may cause localized negative economic impacts. UCS recommends that the EPA 
offer guidance to states on ways to address concerns about such impacts, require that 
states assess impacts of their compliance plans on workers and communities, and 


EPA. 2014. Notice of additional information regarding the translation of emission rate-based C02 goals to mass-based 
equivalents. 79 FR 67406. Online at httns://}'cderalreglstcr.gov7at'20!4-26900 . 
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highlight for states a variety of policy mechanisms for worker retraining and economic 
diversification. 

• Environmental justice (EJ). As discussed in section 12 above, UCS recommends that 
the EPA require states to conduct an EJ analysis of the state's proposed compliance plan, 
offer states data, methodology, and tools to conduct effective EJ analyses; and offer 
examples of how compliance plans could be used to support EJ communities. 
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Appendix 1. ReEDS Methodology 

Methodology and assmiiptions for UCS modeling of strengthening the EPA's 
Clean Power Plan: Increasing renewable energy use wilt adsleve grt?ater 
emission reductions. 

UCS used the National Renewable Energy Laboratory’s (NREL) Regional Energy Deployment 
System (ReEDS) model to analyze the technical and economic feasibility of adopting higher 
renewable energy targets under the Environmental Protections Agency’s (EPA) proposed Clean 
Power Plan (CPP). This document describes the methodology and assumptions that were used 
for that analysis. The ReEDS modeling of the UCS proposed “Demonstrated Growth Approach” 
shows that doubling EPA’s 2030 renewable energy target from 1 2 percent to 23 percent of U.S. 
electricity sales by 2030 is affordable and would increase the total emissions reductions achieved 
by the CPP from 30 percent to approximately 40 percent below 2005 levels by 2030 (UCS 
2014). 

ReEDS is a computer-based, long-term capacity-expansion model for the deployment of electric 
power generation technologies in the United States. ReEDS is designed to analyze the impacts of 
state and federal energy policies, such as clean energy and renewable energy standards or 
reducing carbon emissions, in the U.S. electricity sector. ReEDS provides a detailed 
representation of electricity generation and transmission systems and specifically addresses 
issues related to renewable energy technologies, such as transmission, resource quality, 
variability, and reliability, UCS used the 2014 version of ReEDS for our analysis. However, we 
did make some changes to NREL’s assumptions for renewable and conventional energy 
technologies based on project-specific data and mid-range estimates from recent studies, as 
described in more detail below. 


Scenario.s 

To analyze the impacts of adopting higher state renewable energy targets under the CPP, we 
compared the UCS Demonstrated Growth Approach to a Business as Usual (BAU) scenario. 

The BAU scenario assumes no new state or federal policies beyond those which existed at the 
end of 2013. This scenario establishes a baseline for the analysis using project-specific 
technology cost and performance assumptions benchmarked to recent studies. 

UCS’s Demonstrated Growth Approach analyzes the impacts of stronger state renewable energy 
targets than those proposed in EPA's draft Clean Power Plan, As a proxy for the draft rule, we 
focused on the renewable energy building block and modeled impacts of achieving the state 
targets aggregated up to the national level, which ramped up to 23 percent of electricity sales 
coming from renewable energy nationally in 2030. We also assumed unrestricted national 
trading of renewable energy credits, which would allow states to meet their targets at the lowest 
costs. If there are any policy constraints placed on trading between regions, experience with 
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renewable energy markets suggest REC prices will likely be higher in some regions and lower in 
other regions of the country 

Assumptions 

The cost and performance assumptions for electric generating technologies that DCS used in the 
2014 version of NREL’s Regional Energy Deployment System (ReEDS) are shown in Tables 
AI.1-AI.3 below, compared to EIA’s AEO 2014 assumptions (EIA 2014). We also describe our 
assumptions for energy efficiency investments that were not included in the model. For 
conventional technologies, NREL uses EIA’s AEO 2014 cost and performance assumptions. We 
did not make any changes to EIA’s assumptions for natural gas and coal prices, fixed and 
variable O&M costs, and heat rates, with a few exceptions noted below (EIA 2014). However, 
we did make several changes to EIA’s capital cost assumptions and wind and solar capacity 
factors based on project specific data for recently installed and proposed projects, supplemented 
with estimates from recent studies, when project data was limited or unavailable. The cost and 
performance assumptions for renewable energy technologies are mostly consistent with the 
assumptions that were developed for the forthcoming DOE Wind Vision report (DOE 2014). 
These changes we made include: 

• Learning. We do not use EIA’s learning assumptions that lower the capital costs of 
different technologies over time as the penetration of these technologies increase in the 
U.S. (EIA 2014). This approach does not adequately capture growth in international 
markets and potential technology improvements from research and development (R&D) 
that are important drivers for cost reductions. Instead, we assume costs for mature 
technologies stay fixed over time and we hard wire cost reductions for emerging 
technologies. 

• Natural gas and coal. For plants without carbon capture and storage (CCS), we use 
EIA’s initial capital costs, but do not include ElA's projected cost reductions due to 
learning because we assume they are mature technologies. For new IGCC and 
supercritical pulverized coal plants, w'e use EIA’s higher costs for a single unit plant 
(600-650 MW) instead of dual unit plants (1200-1300 MW), which is more consistent 
with data from proposed and recently built projects (SNL 201 3). For plants with CCS, 
we assume: 1) higher initial capital costs than EIA ba.sed on mid-range estimates from 
recent studies (Black & Veateh 2012, hazard 2013, NREL 2012, EIA 2014), 2) no cost 
reductions through 2020 as very few plants will be operating by then, and 3) EIA’s 
projected cost reductions by 2040 will be achieved by 2050 (on a percentage basis). 

• Nuclear. We assume higher initial capital costs than EIA for new plants based on mid- 
range estimates from recent studies and announced cost increases at projects in the U.S. 


For more details on the UCS approach and the modeling results, see UCS. 2014. Strengthening the EPA's Clean Power Plan: 
increasing renewable energy use will achieve greater emission reductions. Online at 
http:.'/\v\vvv.ucsiisa.org./sitcs/’dciauhyrtlc-s,-'attach/2()14/10/Strenethcning-thc-F.P,’\-Clcan-Po\vcr-Plan.pdf. 
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that are proposed or under construction (Black & Veatch 2012, Henry 2013, Hazard 2013. 
Penn 2012, SNL 2013, Vukmanovic 2012, Wald 2012). We did not include ElA’s 
projected capital cost reductions, given the historical and recent experience of cost 
increases in the U.S. We also assume existing plants will receive a 20-year license 
extension, allowing them to operate for 60 years and will then be retired due to safety and 
economic issues. In addition, we include 4.7 GW of retirements at five existing plants 
(Vermont Yankee, Kewaunee, Crystal River, San Onofre, Oyster Creek) based on recent 
announcements and closures, and 5.5 GW of planned additions (Vogtie, V.C. Summer, 
and Watts Bar). 

• Onshore Wind, We assume lower initial capital costs than EIA based on data from a 
large sample of recent projects from DOE’s 2013 Wind Technologies Market Report 
(Wiser and Bolinger 2014). This report shows that capacity-weighted installed capital 
costs for U.S. projects declined 13 percent from $2,262/kW (in 2013$) in 2009 to 

$ 1 ,960/kW in 20 1 2. While costs dropped again to $ 1 ,630/kW in 20 1 3 and are expected 
to average $1 ,750/kW in 2014, these projects are heavily weighted toward lower cost 
projects in the interior region of the U.S. Thus, we conservatively assume that average 
U.S. installed costs will stay fixed at 2012 levels over time based on a larger sample of 
projects, and assuming the wind industry invests in technology improvements that result 
in increases in capacity factors. Current capacity factors are based on data from recent 
projects and studies that reflect recent technology advances (Wiser 2014). We assume 
capacity factors will increase over time to achieve a reduction in the overall cost of 
electricity based on mid-range projections from 1 3 independent studies and 1 8 scenarios 
(Lantz 2013). We also assume higher fixed O&M costs than EIA based on mid-range 
estimates (EIA 2014, Wiser 2012, Black & Veatch 2012, NREL 2012). 

• Offshore wind. Initial capital costs are based on data from recent and proposed projects 
located in shallow' water in Europe and the U.S. from NREL's offshore wind database 
(Schwartz 2010). We assume capital costs decline and capacity factors increase over 
time based on mid-range projections from .several studies (Lantz 2013, EIA 2014, NREL 
2012, Black & Veatch 2012, BVG 2012, Prognos 2013), We also assume higher fixed 
O&M costs than EIA based on mid-range estimates (EIA 2014, Wiser 2012, Black & 
Veatch 2012, NREL 2012). 

• Solar photovoltaics (PV), We assume lower initial capital costs than EIA based on data 
from a large sample of recent utility scale and rooftop PV projects installed in the U.S. 
through the second quarter of 2014 (SEIA 2014). We assume future solar PV costs for 
utility scale, residential, and commercial systems will decline overtime ba.sed on mid- 
range projections from the DOE Sunshot Vision Study’s 62,5 percent by 2020 and 75 
percent by 2040 price scenarios. In addition, we use slightly lower capacity factors for 
solar PV than EIA based on NREL data (NREL 2012). 
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• Solar CSP. We assume concentrating solar plants will include six hours of storage and 
used the price projection and O&M costs from the DOE Sunshot Vision Study’s 62.5 
percent by 2020 and 75 percent by 2040 price scenarios. 

• Biomass. We use ElA’s initial capital costs for new fluidized bed combustion plants, but 
do not include ElA’s projected cost reductions due to learning because we assume it’s a 
mature technology. However, we assume that biopower technology transitions to more 
efficient integrated gasification combined cycle plants over time, resulting in a gradual 
decline in the heat rate from 13,500 Btu/kWh to 9,500 Btu/kWh by 2035. For biomass 
co-firing in coal plants, we reduce ElA’s co-firing limit from 15 percent to 10 percent to 
reflect potential resource supply constraints near clusters of coal plants, and assume 
higher capital costs based on data from Black & Veatch (2012). We akso use a slightly 
different bioma.ss supply curve than ElA based on a UCS analysis of data from DOE’s 
Updated Billion Ton study that includes additional sustainability criteria, resulting in a 
potential biomass supply of 680 million tons per year by 2030 (UCS 2012, ORNL 2011). 

• Geothermal and hydro. We didn’t make any changes to NREL’s assumptions for 
geothermal and hydro, which are site specific. 

• Energy efficiency. We estimated future electricity savings from existing state energy 
efficiency resource standards (EERS) and implemented this savings as a demand 
reduction in ReEDS. 
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Table Al.l. Comparison of Overnight Capital Costs for Electric Generation Technologies 
(2013$/kW). Abbreviations are as follows: combined-cycle (CC), combustion turbine (CT), 
carbon capture and storage (CCS), pulverized coal (PC), integrated gasification and combined- 
cycle (IGCC) and photovoltaic (PV). 
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Table A1.2. Operation and Maintenance (O&M) and Heat Rate Assumptions. Abbreviations are 
as follows: Combined-cycle (CC), combustion turbine (CT), carbon capture and storage (CCS), 
pulverized coal (PC), photovoltaic (PV), integrated gasification and combined-cycle (IGCC). 


Technology 

I'i.xcd O&M 
(S/kW-yr) 

Variable 

O&M 

($/MWh) 

Ileal Rale (Bill kWh) 

2010 2050 


15.65 

3.33 

6430 
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4.55 
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NREL 

0.00 

n/a 

n/a 


NREL 

0.00 

n/a 

n/a 

Solar CSP-With Storage 
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Table A1.3. Comparison of Solar Capacity Factors. 
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Table A1.4. Comparison of Wind Capacity Factors. 
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[ INTRODUCTION ] 


Many of the United States’ iconic landmarks and 
heritage sites are at risk as never before. Sea level 
rise, coastal erosion, increased flooding, heavy rains, 
and more frequent large wildfires are damaging 
archaeological resources, historic buildings, and 
cultural landscapes across the nation. 



f . Kaloko-Honokflhau 

Pu'ohonua o HSnaunau— 
j National Historical Parks 


(left.-) Whik NASA undertakes research on other planets (as with the Mars-bound spacecraft being launched 
ill tins photograph) and the natural and man-made changes that ajfeci the kabitability of our oh-jj planet, the 
agency faces tbaUengesfrom rising seas and other irnpacts of climate changed 
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From sea to rising sea, a remarkable number of the places 
where American history was made are already under threat 
The geographic and cultural quilt that tells the American sto- 
ly is fraying at the edges— and even 1-veginningto be pulled 
apart— by the impacts of climate change. 

This report is not a comprehensive analysis of climate 
change threats to all of the United States’ historic places, 
monuments and memorials, but rather aselection of case 
studies that vividly illustrate an urgent problem. These exam- 
ples represent just a few of the many that could have been 
included, but the places they examine symbolize many of the 
rich and diverse elements of the American experience. The 
stories were chosen because the science behind the risks they 
face is robust, and because together they shine a spotlight on 
the different kinds of climate impacts already aSecting the 
United States’ cultural heritage. 

The Range and Scale of Impacts Are Alarmiitg 

The range and scale of impacts are alarming. Coastal erosion 
in Alaska is washing away irreplaceable archaeological sites 
that chronicle some of the earliest people in the Americas, 
and also threatening the existence of native villages whose 
hunter-gatherer traditions originated thousands of years ago. 
Waves from rising seas batter the walls of ancient Hawaiian 
sacred sites and jeopardize future operations at Kennedy 
Space Center, w'here Apollo and many other pioneering mis- 
sions were launched. Eksewhere along the Atlantic coast, his- 
toric districts, including those of Boston and Annapolis, are 


in Maryland and Fort Monroe in Virginia— already face an 
imminent threat from sea level rise. 

All of the case studies in this report draw on observations 
of impacts that are either consistent with, or attributable to, 
human-induced climate change based on multiple lines of 
scientific evidence. Some of the sites face the risk of severe 
dams^ or even eventual loss. Other case studies describe 
sites which are just now seeing the first signs of damage, or 
are experiencing disruptions to access and services that are 
likely to become worse, more frequent, or both. All provide a 
wake-up call: as the impacts of climate change continue, we 
must make hard choices now and take urgent steps to protect 
these sites and reduce the risks, 

Just the Tip of the iceberg 

Many of the landmarks covered in thi.s report are sites where 
innovative, enterprising, and %%ionar>' individuals made a 
difference. Many are places where our ancestors made their 
homes, and together represent the shared history that makes 
up the fabric of this nation's heritage. The stories these sites 
tell symbolize values-such as patriotism, freedom, democra- 
cy, respect for ancestors, and admiration for the pioneering 
and entrepreneurial spirit— that unite all Americans. 

A significant number of the ca,se studies in this report 
review climate change impacts now being observed in nation- 
al parks, including Mesa Verde, Bandelier, Cape Hatteras, and 
the Everglades. The impacts are severe and numerous enough 
to have led Jon Jarvis, National Park Service (NPS) director, 


This report sounds a wake-up call; as the 
impacts of climate change continue, we must 
. protect these sites and reduce the risks. 


experiencing more frequent and severe coa.stal flooding and 
storm surges. Meanwhile, worsening wildfires are affecting 
nineteenth-century California Gold Rush towns and ancient 
pueblos in New Mexico and Colorado. 

The landmarks discussed in this report include historic 
Jamestown, the U.S. Naval Academy, and Castillo de San Marc<w. 
Ellis Island, where millions of Americans’ ancestors entered 
the country for the first time, was closed to visitors for more 
than a year after Hurricane Sandy. Affected places include 
some of the oldest, as well as some of the most recently des^- 
nated. Consider, for instance, that two of the nation’s newest 
national monuments-.sites commemorating Harriett Tubman 


to state, "I believe climate change is fundamentally the great- 
est threat to the integrity of our national parks that we have 
ever experienced.”^ 

Now, nearly 100 years since the founding of the NPS, the 
agency finds itself forced to develop new ways to protec t the 
natural and cultural resources in its care from the impacts of 
achanging climate. A recent NPvS analysis shows that 9fi per- 
cent of its land is in areas of observed global warming over 
the past century and that at least 85 sites have already record- 
ed changes attributable to climate change. Many more have 
seen consequences such as increases in winter temperature, 
decreased snowpack, and shifts in precipitation that are 
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consistent with climate change.^ Another study by NPS 
scientists has determined that more than 100 national parks 
are vulnerable to the combined impacts of sea level rise and 
storm surges.'^ 

As this report illustrates, climate change is no longer a 
distant threat for others to worry about. The consequences 
are already under way, forcing federal and state agencies, 
park managers, archaeologists, historic preservationists, engi- 
neers, architects, and others to spend time and resources to 
protect sites today and prepare for expected additional 
changes tomorrow'. Although the report spotlights a sampling 
of such stories, it bears fioting that the United States boasts 
more than 400 sites in its National Park System and that more 
than 80,000 sites are listed on the National Register of Histor- 
ic Places, alongwith numerous state and local historic parks 
and buildings. Many of these are already affected too by 
flooding, coastal erosion, wildfires, and other impacts, and 
many more w'ill see even greater risks in the coming decades. 



An exampk ofapetnglyph (orprehistork rock carving) at Banddier National 
Mommeni. 


A Call to Action 

Given the scale of the problem and the cultural value of the 
places at risk, it is not enough merely to plan for change and 
expect to adapt. We must begin now to prepare our threat- 
ened landmarks to face worsening climate impacts; climate 
resilience must become a national priority and we must allo- 
cate the necessary resources, We must also work to minimize 
the risks by reducing the carbon emissions that cause climate 
change. The science is clear that by abating our carbon pollu- 
tion we can slowthe pace of change and thereby lower tlie 
risks posed by extreme heat, flooding, and rising seas. 

The case studies in this report also highlight some of the 
initiatives that the NPS. the National Aeronautics and Space 
Administration (NASA), the U.S. Na\'y, city leaders, and oth- 
ers are pursuing now to reduce the damage and bolster the 
resilience of these important places. From the installation 
of breakwaters to protect against coastal erosion on James- 
town Island to the flood-proofing of electrical utilities at the 
Statue of Liberty’, major efforts are now being launched to 
lessen the impacts of climate change on the United States’ 
national heritage. 

More such efforts are needed. If future generations of 
Americans are to experience the joy and wonder that these 
extraordinary places engender, we must act now to protect 
them from the impacts of climate change. 

[ The United States 

boasts tens of thousands 
of national parks, 
landmarks, and historic 
places— many of 
them already affected 
by flooding, coastal 
erosion, wildfires, and 
other impacts. 
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[ BOSTON HISTORIC DISTRICTS ] 


Boston’s Historic Districts and Faneuil Hall 
Are Increasingly Vulnerable to Floods 


Founded in 1630 by English Puritans seeking religious free- 
dom, Boston is one of the oldest cities in the United States and 
the birthplace of the American Revolution.^ But in the cit>' 
where the Sons of Liberty plotted independence from Great 
Britain, some cherished landmarks and historic districts are 
at risk from rising seas and worsening storm surges.* 

Faneuil Hall, which is a stop on Boston’s Freedom Trail 
and among the nation’s best-preserved historic structures, is 
one such landmark. Ironically, merchant Peter Faneuil, who 
built this so-called “Cradle of Liberty” at hisowm expense, 
amassed much of his wealth through the slaw, trade.^ While 
the current building dates from 1806, when Charles Bulfmeh 
enlarged Faneuil Hall and moved the cupola,® it was first built 
as a commercial center in 1742 and located on the site of a 
small cove, which was filled in to accommodate the structure 
in an area called Dock Square, Over the years, Boston has 
grown in much this way— through a practice of “wharfing 
out," or constructing wharves and then filling them in. Conse- 
quently, Faneuil Hall is now a little more than a quarter-mile 
west of the present shoreline.^ 

Directly to the north of Faneuil Hail is the Blackstone 
Block, a compact district of narrow winding roads and alleys 
dating from the seventeenth century. The most intact net- 
work of early colonial streets in the United States, the district 
includes the Ebenezer Hancock House and the Union Oyster 
House, the oldest restaurant in Boston and a favorite of Dan- 
iel Webster and John F, Kennedy.*” Even this far inland, 
Faneuil Hall and the Blackstone Block are vulnerable, lying 
within the city-’s 100-year tidal flood zone.** Since official tidal 
records began in Boston in 1921, extreme high tides-more 
than three and a half feet above the average high tide—have 


occurred 20 times, and half of those tides rook place within 
the past 10 years. *2 As a result, several times a year exception- 
ally high tides already flood parts of the nineteentli-century 
warehouse neighborhoods around Fort Point Channel and the 
historic Long and Central wharves.*'^ 

The public meeting space on the original second floor is 
what gives Faneuil Hall its fame. Here. Samuel Adams and 
other Sons of Liberty held public meetings and planned pro- 
tests against such British colonial policies a.s the Stamp Act. 


In the city where the 
Sons of Liberty plotted 
independence from Great 
Britain, some cherished 
landmarks and historic 
districts are at risk from 
rising seas and worsening 
storm surges. 


It is also the site of the initial meeting about the Tea Act, 
which prompted the Boston Tea Party. On December 16, 1773, 
members of the Sons of Liberty disguised themselves as Mo- 
hawk Indians, boarded three of the British East India Compa- 
ny’s ships, and dumped an estimated 90,000 pounds of tea 
into Boston Harbor. In response, the British government 
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Fant'uil Hall continued to /w vitol to causes of liberty well into the nineteenth century, as William Lloyd Gorrison and Frederick Douglass organized here for the ah- 
olicion of slavery an<i .S'usan B. /Inrhony advocated woman’s rights.‘^ Now, however, this symholoflilirtyand its surrouiuiing neighborhoods are increasingly at risk 
from rising seas, storm surges, and coastal flooding.'^ 


enacted a series of punitive Coercive Acts (called “Intolerable 
Acts" by the colonists), including bin attempt to limit toum 
meetings vsuch as those held in Faneiiil Hall.** 

Two hundred years after the Declaration of Indepen- 
dence, Faneuil Hall was still used as a place for meetings and 
other events, but its commercial uses had been discontinued. 
A 1976 renovation restored the building to its central role in 
Boston life and served as a model for renewal and revitaliza- 
tion in other American cities. Today Faneuil Hall still houses 
public forums and serves as the anchor of a robust and vital 
commercial center. 

The City of Boston is highly aware of the dangers posed 
by sea level rise and heavier rains, and is proactive in plan- 
ning resilience strategies.*^ The Organisation for Economic 
Co-operation and Development (OECD) ranked Boston the 
eighth-highest metropolitan area worldwide in expected 
economic losses, estimated at $237 million per year between 
now and 2050, due to coastal flooding.'® In a 2013 report, the 


Boston Harbor Association noted that if Hurricane Sandy had 
hit just five or six hours later, at high tide instead of low tide, 
more than 6 percent of the city would have been under 
water.** A flood of that magnitude would inundate many of 
Boston's coastal neighborhoods, including 65 percent of the 
Fort Point Channel and Blackstone Block historic distriers.^^" 
As the sea level continues to rise, the risk of major coastal 
flooding increasej?. „ 

During the winters of 2013 and 2014, nor’easters caused 
storm tides to rise even higher than those from Hurricane 
Sandy in 2012— one rose a foot higher.^* Yet so far Boston has 
been lucky, as these storm surges have all coincided with low 
tides.^ If the worst of the storm surges had hit at high tide, 
major flooding could have occurred, inundating much of the 
waterfront, past Faneuil Hall up to City Hall, and the part of 
the North End where Paul Revere began his ride, 

Boston officials know that they can’t depend on this good 
fortune to continue indefinitely. Because of sea level rise and 
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other climate threats, including higher temperatures and in- 
creased smog, the city has embarked on major initiatives to 
address climate change mitigation and adaptation. Boston iws 
improved its emergency warning systems for flooding, high 
winds, and winter storms. All new municipal construction 
must include both an evaluation of climate risks throu^ the 
year 2050 and a description of ways to avoid, minimize, or 


miti^te those risks. Other measures include deploying 
“gr^n” infrastructure (which uses vegetation and soil to 
manage rainfall and reduce urban heat), better enforcement 
of flood-proofing building standards, and preparedness for 
addi^sing a variety of hazards such as floods, hurricanes, and 
extreme heat before they occur. 



A camim of the Boston Tea Party from 17S9. The City itf Boston is protecting its share of national treasures, some of which an: located 
near the waterfront, by improving ii.f emergency warning systems fiir fiooding, re<ju(ringaU new municipai construakm h> evutuate. 
climate rhks through 20S0. and better mfotx-ingjUx>d-prot>fifutbui!dingstandards. amongother measures. 
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[ STATUE OF UBERTY & ELUS ISLAND ] 


Protecting the Statue of Liberty and 
Ellis Island from Rising Tides 


The Statue of Libeity and Ellis Island, prominently positioned 
in New York Harbor and serving as a gateway to our nation’s 
largest city, are powerful symbols of freedom and democracy. 
Each year, millions of tourists visit these monuments to trace 
their family ancestry or explore the immigration experience 
so central to the American identity.^o 

Those visits came to a halt on October 29, 2012, when 
Hurricane Sandy submerged most of Liberty and ElHs islands, 
destroying vital operating systems and causing an estimated 
$77 million in damage.^^ It took many months of recovery ef- 
forts before they reopened to the public in 2013. Even then, 
repairs were .still under way to protect Ellis Island from fu- 
ture storms,^® whose surge of piled-up water will be magni- 
fied by rising seas. 

Nearly 14 million immigrants entered the United States 
through New York between 1886 and 1924. The Statue of Lib- 
erty with its raised torch, famously called “The Mother of 
ExilCvS,” welcomed them as they sailed into port. 29 The vast 
majority of newcomers were processed at nearby Ellis Lsland, 
which was the country’s largest immigration station. Until 
1954, when it officially closed, 12 million immigrants stepped 
onto American soil for the first time at Ellis Island. For most 
of these new arrivals, the island marked the beginning of a 
new life in the United States, one filled with the promise of 
economic opportunity and freedom from persecution.^ 

But while Liberty' Island (upon which the Statue of Liber- 
ty stands) and Ellis Island have long represented a safe refuge 
for generations of immigi-ants, the islands themselves were not 
protected from the ravages of Hurricane Sandy. A massive 
storm uni ike any experienced before in New York, together 
with rising sea levels primarily due to climate change, caused 



Hwricane Sandy forced the National Park Service to move more than a miJUan 
treasured anifacts-such as Native Amerkan pieces dating; hack c<,i 7S3 A.D.. 
personal kehngingsafimmi^ants (above), and urchiuctwal drawiitf:s-offl}:llis 
Island for safekeeping.^^^ 
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Jiurn'rafie Sandy’s massive storm swge destnryed most ofthenidio equipment, eiectrica! infrastructare, and seairity systems of both iiherty and Ellis Islands, Fhodwaturs 
inundated three-iiuarters of Liberty Islaixd-some of she afiermath is pknirsd, above-and the beloved landmark mrs closed to the public for more than eight months.^'' 


floodwaters to inundate three-quarters of Liberty Island and 
almost all of ElHs Island.^®-^^-^^ 

Liberty Island was closed for more than eight months and 
Ellis Island partially reopened a fi.il! year after the storm, with 
sections of the historic main building and museum, including 
most of their exhibits, remaining closed.^® Statue Cruises, the 
company that runs ferries to the two islands as well as harbor 
tours, saw its annual ridership of nearly 4 million drop by 
more than half, lost 80 percent of its overall revenue, and had 
to lay off 75 percent of its workforce during the closures.-^’ 
Hurricane Sandy also marked the end of a 200-year tra- 
dition of people living on Liberty Island. The National Park 
Service (NPS) decided not to rebuild the small brick house 
located on the lowest part of the island-home to the park’s 
superintendent— because of the danger of placing residents in 
the path of future flooding.^*^ 

Previous coastal storms have hit New York w’ith higher 
winds and more rain than did Hurricane -Sandy, but the storm 
surge it created was unprecedented. Sandy coincided with a 
higher-than-novmai high tide in the Atlantic Ocean and in 


Hurricane Sandy^s storm 
surge rode in on sea levels 
that had risen by more 
than afoot and a half 
since the 1850s, leading to 
more widespread coastal 
flooding. 


New York Harbor, given the alignment (ff‘ the sun and moon at 
the time. In addition, the storm was 1,000 miles wide, more 
than three times the size of Hurricane Katrina, which devas- 
tated the Gulf of Mexico coast in 2005.^^ 

Making matters worse, sea levels in the New' York area 
had risen by more than a foot and a half since measurements 
began in the 1850s,^^ leading to higher and more widespread 
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coastal flooding. There is evidence as well that Sandy gained 
strength from unusually warm upper-ocean temperatures in 
the North Atlantic; these temperatures are expected to con- 
tinue rising with global 

“Clearly, while Sandy was historic, it was not, in fact, a 
worst-case scenario for all of New York City. And as the cli- 
mate changes. ..the risks that New York City faces will only 
intensify.” So concluded.4 Stronger, More Resilient New York, 
a plan released in June 2013 that recommended investments 
for protecting the city froni the impacts of climate chan^.^= 

In a preface to the plan, then-Mayor Michael Bloomberg 
noted that the city had already been preparing when Hurri- 
cane Sandy hit, “but the storm set the bar higher,” he said. “As 
the possibility of more severe weather increases with climate 
change, we must rise to the occasion.” 


The NFS is also preparing for the possibility that Liberty 
Island and Ellis Island may again be in harm’s way. In working 
to make these monuments more resilient to future storms, the 
^ncy’srebuildingefforts include elevating their electrical 
systems as much as 20 feet above sea level and designing the 
heating and air conditioning systems to withstand flooding.^'^ 
Like New York City, the NFS was already developing na- 
tionwide guidelines to identify and manage the risks posed by 
climate change, particularly regarding its coastal properties. But 
then Hurricane Sandy struck, making the need to develop and 
implement a robust adaptation strategy' all the more urgent.'*^ 
“We recognize that these climate change stressors are 
real,” Shawn Norton, the NFS bureau chief for the Sus- 
tainable Operations and Climate Change Group, “and they are 
goingto become more common and intense.” 
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[ HARRIET TUBMAN NATIONAU MONUMENT] 


Monument to Harriet Tubman’s Legacy 

Is Vulnerable to Rising Sea Levels 


By commemorating the life of the legendary abolitionkt, 
renowned for her courage and determination, the Harriet 
Tubman Underground Railroad National Monument 
promises to instill in visitors a deeper understanding of the 
African-American experience of slavery and hard-won 
freedom. 

On March 25, 2013— the centennial of Tubman’s death— 
President Barack Obama de.signated 25,000 acres on Maryland’s 
Eastern Shore as one of the nation’s newest monuments.®^ 

But this embodiment of Tubman’s antislaver>' legacy may be 
endangered by sea levels in the Chesapeake Bay, which have 
risen at almost twice the global rate because of climate 
change.®^’^^ The site could be largely underwater by 2050.®® 

This imperiled land in Dorchester County is where Tub- 
man was born into slavery in 1822 and toiled under oppres- 
sive masters, whose beatings caused her to suffer from 
chronic seizures throughout her life. She eventually escaped, 
at age 27, only to return to Maryland numerous times to res- 
cue others and lead them north through thick weeds and 
marshes to freedom. This delivery of a great many of her peo- 
ple from bondage, via the network of secret routes and safe 
houses known as the Underground Railroad, earned her the 
nickname "Moses.”®'* 

“Harriet I'ubman’s stoiy is America’s story. vShe risked her 
life over and ot^er again in the struggle against the evil of slav- 
ery. She lived by principles, .strong faith in God, her love of 
family, and a belief in a better life,” said Cherie A. Butler, the 
National Park Service's superintendent of the Tdbman monu- 
ment. “M.S. Tubman’s stor>' i.s a testament that one determined 
person— no matter [her] station in life- can make a difference.” 

The new monument fulfills the aspirations of many sup- 
porters who .spent years pressing for a landmark to honor 



Harriet Tahman (above, ca. mS). the "Mofex of her peopk," kii dozem 
of enslaved people to freedom (kroiigh lands that now form »«<; of the 
nation's newest monuments. But these, marshes, .tome of which are 
partoftheBlaciwaterhiaticnal Wildlife Refmie, are being lost the 
rising ocean at an alarming rate and could be underwater by 2050.-'^ 
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Federal, mU'yand local officials participate in. the gnwndbriaiking for the IKW Harriet Tubman UndiTj^andRailrtiadNarionalMdmmumtjAift to 
TvhmanOrgariitcationPrmiknt. David Pindcr, Maryland Department ofNataral Resources Secretary John Griffin, National Park Service Dii-ector Jonathan .Jarvis, 
Cambridge Mayor Victoria Jackson, Maryland ParkService Superintendent Nita Settina. Governor Martin O'Malley, US. Department of the IriterioT Secretary Ken 
Salazar, Councilman William Nichols, Maryland Secretary of General Services Alvin Colliiv,. 




The visitor center will be built on higher ground, 
and architecturally elevated, in recognition of 
the threat posed by rising sea levels. 


IXibrnan's legacy as an abolitionist, nurse, and for the Union 

Army during the Civil War. A 2012 letter to the Department of 
the Interior requesting the national-monument designation 
was signed by a bipartisan group of lawmakers that included 
the state’s Republican Representative Andy Harris and Dem- 
ocratic Senators Ben Cardin and Barbara A. Mikulski.^^ 

This achievement, however, may not be long-lived. 
Maryland, with more than 3,000 miles of tidal shoreline and 
low-lying rural and urban lands, is one of the states most vul- 
nerable to Sea level rise.®^ Designating Tubman’s birthplace a 
national monument protects it from development but not 


front the rising seas off Maiyland’s coast. Already, the waters 
of the Chesapeake Bay near the Tubntan memorial have risen 
more than 10 inches over the past 70 years and may rise an- 
other IS inches by 2050.®**’®^ 

The Tubman monument is a vast expanse of marshes, 
fields, and forestlands that today remain much the same as 
when Tubman was alive.^® This status could change in the 
coming decades, as warming oceans increase the likelihood 
ffiat tropical cyclones that survive the formation process will 
become Category 3, 4, or 5 storms— with the western North 
Atlantic (which abuts Maryland, among other states) being 
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hit especially hard.*^^ Powerful storm surges riding on higher 
sea levels will be able to penetrate farther inland, causing 
more damage to the shoreline than the region has experi- 
enced for thousands of years.^^ 

Just weeks before the president announced the monu- 
ment, Maryland broke ground on the 17-acre Harriet Tubman 
Underground Railroad State Park, which falls within the 
boundaries of the national monument and is expected to open 
in 2015 at a cost of $21 million.^^ Construction is under way 
on a 15,000-square-foot visitor center, designed with state- 
of-the-a!t systems for energy and water efficiency. Moreover, 
the center will purposely be placed on higher ground, and 
elevated as well, in recognition of the threat posed by rising 
sea levels. 

But these measures may not be enough. The Tubman 
monument includes parts of the Blackwater National Wildlife 


Refuge, where wetlands at sea level are being lost to the rising 
ocean at the rate of about 300 acres a year.^-'’ A 2002 study 
by the U.S. Geological Surt'ey predicted that the refuge could 
be underwater by 2050— a loss that would deprive nearby 
communities of the critical protection against storms and 
sea level rise that the wetlands provide.*'’ This area also is 
home to one of the largest populations of nesting bald eagles 
on the Atlantic coast, a,s well as to numerous other bird and 
mammal species.*^^ 

Efforts to limit sea level rise by reducing carbon emis- 
sions, as well as large-scale projects to restore wetlands, 
will be necessary to ensure that this landscape remains not 
only an important national symbol— of our countiy’s check- 
ered history of securing civil rights for all of its people— but 
also that it remains a vital part of the economy of Maryland’s 
Eastern Shore. 



The 'Tiibman mo/iumcdf is a vtisf expanse of marshes, fichis. and forestlands known st> weW by Tubman that she used these mtiira! landmarks a.s navigational tools on 
the Underground Itaihoad's route to freedom. But these marshes are being lost to the risingoeean at an atanniixg rate and could he underwater by 2050.*** 
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[ HISTORIC ANNAPOLIS, MB ] 


Planning to Prevent Storm Damage 
ill a Historic Colonial Town 


The next major storm that hits Annapolis, MD, could cause 
extensive flooding and widespread damage to the city’s his- 
toric center. Because sea levels continue to rise in Chesapeake 
Bay, a so-called 100-year storm (a severe event with a 1 per- 
cent chance of occurring in any given year) would likely se- 
verely damage many historic structures in Annapolis, take 
years from which to recover, and seriously harm the city’s 
tourism economy.*® 

Laid out in 1695, Annapolis was one of the first planned 
cities in the United States. Its historic core contains the coun- 
try’s lai^est concentration of eighteenth-century brick build- 
IngxS, including the Palladian-style Hammond-Harwood 
House, widely regarded as one of the finest colonial buildings 
in America7‘\Settled in the mid-seventeenth century by non- 
conforming Protestants from Virginia and other religious in- 
dependents, Annapolis later became the capital of the colony, 
and the state, of Maryland. The city’s eighteenth-century wa- 
terfront bustled with ships bringing visitors, immigrants, ser- 
vants, and slaves to town. Imported goods from Europe, the 
Caribbean, and other colonies filled dockside warehouses.^ 

All four of Maryland’s signers of the Declaration of Inde- 
pendence lived in Annapolis at one time or another, and the 
city was the first post-Revolutionary War capital of the Unit- 
ed States, hosting the Continental Congress in 1783 and 1784. 
George Washington resigned his commission as commander 
of the Continental Army here in 1783, and the Treaty of Paris, 
which formally ended the war, was ratified in the State House 
in 1784. That building’s huge wooden dome-the largest in 
the nation—became a model in subsequent years for many 
other American state houses.^2 

Annapoli.s is also known as the home of the U.S. Naval 
Academy. Founded as the Naval School in 1845, with an initial 




This Annapolis statue, commemorating" Roots author Akx Haley iin<I his, central 
character Kunta Kinte, is sho-»m here during Hurricane Isabel in 2003. Isabel's 
storm surge also caused disastrous flaodii^gin the historic CAty Dock area, 
aging dozens ofbuildingsJ* 

enrollment of about 50 students, most of its Beaux Arts-style 
historic buildings date from the early 1900s, including the 
chapel with Its iconic dome. The body of John Paul Jones, one 
of the founding officers of the Continental Naw, lies in a cn-pt 
under the chapel.^^ The famous flag carrying the words “Don’t 
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give up the ship,” fiown in 1813 by Admiral Oliver Hazard 
Perry at the Battle of Liike Erie, hangs in Memorial Hall. 

Many of the places and structures that provide daily re- 
minders of Annapolis’s rich history are today at risk because 
sea levels along the coast of Mar^dand are rising. During the 
last 20 years, sea level along the 620-mile Atlantic coastline 
north of Cape Hatteras, NC, has risen up to four times faster 
than the national average. According to scientists at the 
University of Maryland, Chesapeake Bay’s sea level could rise 
by another one to two and a half feet by the middle of this 
century. To make matters worse, warmer ocean tempera- 
tures are fueling strongei' North Atlantic hurricanes.^ Storm 
surges associated with hurricanes and other storms have 
caused the water to ascend three feet or more above mean sea 
level at least 10 times in Annapolis during the last decade.''®*^ 
Resulting damage can be expected to worsen in the future, as 
rising seas not only raise the frequency of floods from regular 
high tides but also increase the height of storm surges.®® 

Tropica! cyclones and nor’easters can bring powerful 
witids that push waters up against the head of Chesapeake 
Bay,®^ potentially causing catastrophic flooding in Annapolis. 


Hurricane Isabel caused widespread and serious flooding in 
the city during September 2003, when water levels at the Na- 
val Academy reached about six and a half feet above average, 
more than two feet over the current lOO-year flood level: class- 
rooms, laboratories, athletic facilities, residence halls, and the 
utility tunnels under the Nimitz Library^ were inundated, caus- 
ing more than $120 million in damage,®^'®^ Since Hurricane 
Is^ei, the Naval Academy has developed extensive flood-miti- 
gation plans and implentenrcd many measures to reduce dam- 
and bolster resilience to future floods.®'^ Measures have 
included the installation of door and wdirdow^ dams, temporary- 
flood walls, and check vaive.s on tunnels. Belowground cis- 
terns that capture storm water and slowly release it have been 
built to mitigate the impacts of flooding. 

The storm sui^e from Isabel caused disastrous flooding 
in the historic City Dock area too, damaging dozens of build- 
ings. It took a decade before the 1858 Market House w'as re- 
stored, reopening in 2013.®® 

In addition to the threat of major storms, regular nui- 
sance flooding in Annapolis is increasing as a result of sea lev- 
el rise®* Seven of the highest water levels since 1937 have 



Akhoiighhatfiwere high dtiriw this gradualion ceremony at the V.S.Navi^ Academy, the mo^ during HurrkaiK Isabel was farpvm festive. Wtjwr icvc/.fi 

ilif,’ rin)P wtTK Hiorr than two' feet over the current lOO-year flood level, causing more than $J20 million in danvigc la the campus.*^' " 
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occurred since 2000.®® Most of the area around City Dock is 
at just two to four and a half feet above sea level, and minor 
flooding begins when water levels reach 1.9 feet. At that point, 
storm drains begin to back up and water discharges from 
drain inlets.®* 

The city is preparing for the inevitability of another 
major storm and, by 20v‘»0. for at least a doubling of high -tide 
flooding events. in order to ensure the preservation of the 
buildings and streetscape within the 100-year floodplain 
of the city’s Historic Landmark District, Annapolis is devel- 
oping a Cultural Resource Hazard Mitigation plan— begin- 
ning with a comprehensive survey of all 140 at-risk buildings 
in the district-supported in part by the National Tru.st 
for Historic Preservation, the Maryland Historical Trust, 
and Pre.servat!on Maryland.®-^ Among the many important 
buildings close to the City Dock that the surve>’ will include 
are the waterfront Tobacco Warehouse (early nineteenth 
century); Middleton Tavern (ca, 1750), from which renowned 
visitors including George Washington and Thomas Jeffer- 
son traveled by ferry across the bay; and the Sands House 


(ca. 1739), one of the city's oldest and lowest-lying buil dings. 
Annapolis’s pioneering approach to minimizing damage and 
disruption from future climate change is likely to become a 
model for other historic coastal cities. 

[ Many of the places and 
structures that provide 
daily reminders of 
Annapolis’s rich history 
are today at risk because 
sea levels along the coast 
of Maryland are rising. 
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[ HISTORIC JAMESTOWN, VA ] 


Rising Seas Threaten to Inundate 

Jamestown Island 



pictured archaeohn'kal sites, and irreplaceable artifacts. Hurricane Isabel damaged Jast under a million of .famesmwn's artifacts, which had Co he hand-dried 
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By the end of this century, the only way to experience “Ameri- 
ca’s birthplace” may be by reading about it in history books or 
online. That’s because rising sea levels and increasingly pow- 
erful coastal storm surges could submerge much ofVlrginia’s 
Jamestown Island— the site of the first permanent En^ish 
colony in North .A.merica— and could carry away much of its 
buried treasure of centuries-old artifacts.®^-’* 

Virtually all of the land where Pocahontas and Captain 
John Smith once walked is now less than five feet above 
water, and this small margin is slipping lower as increasing- 
ly severe storm surges and flooding erode the shoreline.’®’’® 
To make matters worse, the land is sinking, partly because of 
groundwater extraction.*^® 

Despite efforts to protect Jame.stown, scientists and park 
officials have been sounding ever-louder alarms that saving it 
may not be possible in an era of climate disruption. 

Valued by Americans as the origin of the country’s repre- 
sentative democracy, Jamestown is part of the Colonial Na- 
tional Historical Park, which also includes Yorktown— where 
the last major battle of the American Revolutionary War was 
fought. Some 3 million visitors a year use the 23-mile scenic : 
Colonial Parkway that connects many of the park’s historic 
sites;*®* according to the National Park Service (NFS), in 2011 
these visitors injected an estimated $62.6 million into the 
local economy. 

The waters surrounding Jamestown have been rising at 
a rate of more than twice the global average,*®^*®^ and thi.s 
local rate is bound to increase with the melting of land-based 
ice (such as the Greenland and Antarctic ice sheets), as a 
result of the warming global climate.*®® Projections by the 
Virginia Institute of Marine Science are that the state’s coast- 
al waters could rise as much as two feet by 2050 and up to 
six feel by the end the century.*®'® 

Warmer ocean temperatures mean that when North At- 
lantic storms survive the hurricane-formation process, they 
often are rendered stronger chan at lower temperatures.*®'’*®® 
In 2003, Hurricane Isabel demonstrated the destruction that 
even a Category 2 hurricane could inflict on this vmlnerable 
area. The national park sustained $20 million in damages 
when Isabel struck at high tide, producing heavy rainfall and 
creating one of the highest storm surges on record in the 
Chesapeake Bay region; thousands of trees were uprooted 
and lower elevations were flooded. Before Isabel hit, the NPS 
had already decided to build a new visitor center on a higher 
elevation, but not soon enough; the existing center and its 
museum were badly damaged in the storm.*®’ 

The park’s artifacts and archaeological sites are precious 
and irreplaceable; among other tlflngs, they help us better 
understand the lives of the early settlers and the Native 
Americans who preceded them. That is why Isabel’s 



Forensic amhropohiflst Douglas Owsley (left) andAPVA Preservation Virginia,'' 
Historic Jamestowne arcbaeoloipst Danny Schmidt discussing the double burial 
of two Buropear} males. The site's treasures are so imperiled that atxbaeohgists 
are rethinking the pnteiice of keeping artifiicts still buried in the ground for 
discovery by fiiture generations. 

damaging of just under a million of Jamestown’s artifacts, 
whicli had to be evacuated and then hand-dried to prevent 
mildew and rot, was such a wake-up call.**® The flooding also 
submerged the remains of the original furnaces of a 400-year- 
old giassbiowing factory— one of the earliest industrial sites in 
North America— and almost wrecked a nearby replica, where 
present-day artisans fashion wine bottles and candleholders 
using colonial methods.*** 

The NPS is now working to protect Jamestown’s resourc- 
es and ensure that Americans can continue to visit its historic 
.sites. Riprap (a breakwater made from large stones) has been 
in^alled around most of Jamestown to prevent future shore- 
line erosion. The original Jamestown Fort, owned and man- 
aged by Preservation \firginia, is being exca\^ted, even though 
one corner of the fort has already been lost. And the NPS also 
is monitoring the local rate of sea level rise and planning ad- 
ditional research to determine how Jamestown might further 
adapt to this and other impacts of climate change.**^ 
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[ FORT MONROE NATIONAL MONUMENT] 


Freedom’s Fortress Is at Risk from Higher 
Seas and Heavier Rains 


Rising seas and heavier rainfall are threatening an iconic 
place—Fort Monroe, VA~in the centuries-old struggle for 
liberty and justice in America. This imposing fort, perched on 
low-lying Old Point Comfort at the mouth of Chesapeake Bay, 
played a pivotal role in bringing an end to American slavery 
on the very spot that also had witnessed slavery’s beginning. 
President Obama recognized Fort Monroe’s extraordinary 
history when he desiptated the site a national monument in 
20U.“-’ But now the Virginia fort that sers'ed as a beacon of 
freedom to escaping slaves needs protection itself— -from ris- 
ing water levels and increasingly severe fiood damage cau.sed 
by climate change. 

On the night of May 23, 1861, just hours after the ratifica- 
tion of Virginia’s secession from the Union, three young en- 
slaved people— Sheppard Mallory, Frank Baker, and James 
Townsend— rowed across the waters of Hampton Roads to 
Union-held Fort Monroe in search of freedom. The three men 
had escaped from a work detail that was building Confeder- 
ate defenses at nearby Sewell’s Point. Soon afterward, when a 
Confederate officer arrived to demand the return of the fugi- 
tives, Fort Monroe’s newly arrived commander, General Ben- 
jamin Franklin Butler, made a decision that would eventually 
lead to President Abraham Lincoln’s Emancipation Proclama- 
tion. He refused to return the men, on the basis that they 
were “contraband of war.”^^‘‘ 

Word of the “contraband” decisit)n spread quickly across 
the slave states, and soon a flood of escapees began flocking 
toward Union camps and forts, all seeking liberty. Many vol- 
unteered to help the Union cause as soldiers, scouts, and la- 
borers. The courage of these men, women, and children led 
Congress to pass a series of laws that guaranteed their 



Vnder this tree. Mary Peake tauftht children from the "contraband camp." In .tS6X 
piHiple gathered here for thefrst .Souf/R-r/! readuxg of tiK Einandpation Prodama' 
tion. The Emancipation Oak still stands an the grounds of Hampton University.''^ 


freedom— and that cleared a path for the president to issue 
his Emancipation Proclamation.*'® 

As space in and around Fort Monroe began running out, 
Great Contraband Camp, one of the first self-contained • 
African-American communities in the country, sprang up in 
the burned-out ruins of Hampton. In 1861, a free black wom- 
an, Mary Peake, began teaching classes in the shade of a 
spreading oak tree, where in 1863 the first vSouthern reading 
of the Emancipation Proclamation would be heard. Peake’s 
makeshift schoolroom evolved into Hampton Universit>’. one 
of the nation's first historically black colleges. Today, the 
Emancipation Oak still stands on the campus, a symbol of the 
promise of education for all.'"' 
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Fort Monroe, VA.ai the moucb of Chvsapeahe. Bay, was integral to ihe end ofAmertcahdavery: The first African slaves to arrive in English North America made 
landfall at Old Point Comfort when: the fart now sits; 2S0 years later, •''Freeddm^'Fortress"!‘royiikdivJii^ for thousands of escaping slaves during the Civil 


Fort Monroe waii also the setting of an earlier chapter in 
the history of American slavery. In 1609, soon after the En- 
glish settlers first arrived at .Jamestown, they built a defensive 
outpost at Old Point Comfort, the site of Fort Monroe, and it 
was here that in 1619 the first African slaves to arrive in En- 
glish North America made landfall.^^^ Thus across the span of 
some 250 years, this small spit of land witnessed both the be- 
ginning and the end of American slavery. 

Fort Monroe is highly vulnerable to sea le\'el rise and 
coastal flooding. A nearby tide gauge shows that water levels 
near the fort have risen almost a foot and a half since the 
1920s. A study for the Virginia General Assembly projects the 
state’s coastal waters could rise as much as another two feet by 
2050 and up to six feet by the end the century. With a higher 
sea level, coastal storm surges— the potentially destructive in- 
creases in sea height that occur during a coastal storm— could 
inundate areas much farther inland. In addition to the rising 
sea, since 1950 the area around Fort Monroe has also experi- 
enced significantly more heavy-rainfail events than before.^23 


[ Fort Monroe is highly 
vulnerable to sea level 
rise. A nearby tide gauge 
shows that water levels 
near the fort have risen | 

almost afoot and a half | 

since the 1920s. J 

The combination of rising sea levels and heavier precipi- 
tation Will likely increase the frequency and severity of fiood- 
ing at Fort Monroe. The tide gauge at Sewells Point measured 
storm surges of more than four and a half feet during Hurri- 
cane Irene in 2011 and over five and a half feet during Hurri- 
cane Isabel in 2003.’^* Hurricane Isabel caused more than 
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$100 million in damage at Fort Monroe,^^ with nearly 200 
housing units and administrative building damaged by flood- 
waters and several wooden piers destroyed. 

After Isabel, the Army Corps of Engineers bulk a new sea- 
wall, but in so doing it took into account only the historic rates 
of sea level rise, not the higher rates that Hampton Roads is 


likely to experience from now on. '^"Already flooding events 
triggered bj' storms and exceptionally high tides regularly in- 
undate basements and cause untreated sewage to flow directly 
into Chesapeake Bay‘^ One recent study found that among the 
highest tides recorded at Sewells Point between 1930 and 2010, 
half of them occurred in the last 13 years of the study periodd^? 



SwrounM by she Atlantic Ocean. Fort Momoe is vulnerable to fiooding from rismgseas, storm surge, and extreme precipitation. Hurricane Isabel's .?fo'TU .-iar.w of 
fm and a haiffeet t'jJtJCW) cii:i,?e<f mow ilicffi $.100 millhn in damage to housing units, administrative huildirigs, and wooden 
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[ NASA’S COASTAL FACILITIES ] 


Multiple NASA Sites Face Challenges 

from Rising Seas 


FIGURE 2, NASA Coastal Facilities 


Ames Research Cerjter, Moffett Field, 
near San Francisco, CA . Some of NASA’s 
most vexing challenges have been 



Johnspn Space Center, on 

Oalveston Bay near Houston, 
TX. This is NASA's command 
center for human spaceflight 
operatioTui and is home to the 
Apollo Mission Control Center, 
designated a national historic 
landmark. All US. astronauts 
train at this facility. 



John C, Stennis Space 
Center, Hancock County. MS. 
Launch vehicles used in the 
Apollo moon landing program 
and the main engine for the 
space shuttle were tested here. 
At a sister site in Louisiana, 
the Michoad Assembly Facility 
contains one of the largest 
production buildings in the 
country. 



Kennedy Space Center, 

Cape Canaveral FL. Deeply 
embedded in the American 
imagination, the Apollo 
moon missions and many 
space shuttle missions were 
launched from this site. The 
launch pad is very close to 
the ocean and is vulnerable 
to the dangers of rapidly 
rising seas and storm surge. 



Wallops Flight Facility, 
alottg the Eastern Shore 
of Virginia. Wallops hosts 
six launch sites and support 
facilities; more than 16,000 
rockets have been launched 
from this island since 194S. 



Langley Research Center, 

Hampton, VA. Langley boasts 
a well-earned reputation as a 
leader in the history of flight 
technology. This complex houses 
facilities frr simulating flight, 
including a wind tunnel for 
testing at supersonic speeds. 
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For three generations, the National Aeronautics and Space 
Administration (NA.S.A) has stirred humans to think beyond 
our home planet and ponder our place in the universe. From 
the sight of the first people landing on the moon in 1969 to 
the awe-inspiring beauty of the cosmos beamed back as imag- 
es from the Hubble Telescope, NAvS A has inspired us. But 
with more than two-thirds of its facilities wlihin 16 feet of sea 
lev'cl, and many launch pads and other structures at very low 
elevations,^"' NASA faces urgent eha!lenge.s to protect itself 
from rising seas. 

When the Soviet Union launched Sputnik, die first suc- 
cessful artificial satellite, in 1957, Americans w'ere shocked at 
losing the first phase of the space race to their cold war rival, 
yet they were also exhilarated by the potential of space explo- 
ration.’-’-’ Impelled by this competition, NASA executed a se- 
ries of manned space missions: Projects Mercury, Gemini, and 
Apoilo.^^'*'*^^'^^'’ Further propelled by Soviet cosmonaut Yuri 
Gagarin's first human flight into outer space, President John 
F. Kennedy vowed in 1962, “We choose to go to the moon in 
this decade.”^^’ And indeed, on June 20, 1969, Buzz Aidrin 
and Neil Armstrong became the first men to land on the 
moon, thrilling their fellow Americans as they walked on its 
surface for more than two hours and planted the Stars and 
.Stripes.^-’® At the iieight of the cold war, NAvSA embodied 
Ajnerican courage and innovation and spurred the country to 
higher scientific achievement. 

Since the moon landing, NASA has carried out hundreds 
of missions, manned and unmanned, including the launch of a 
prototype space station (Skylab, in 1973).>2’ For 30 year-s, from 
1981 to 2011, a.s the cold war waned and ended, the Space 
Shuttle Program solidified international cooperation in 
space.'*^^’ In 1990, NASA launched the Hubble Space Tele- 
scope, which takes extremely high-resolution images of deep 
space— and therefore of the universe’s past.^^’ The agency has 
made unmanned explorations of all the planets in our solar 
system, sampling ice on Mars,*^^ confirming temperatures on 
Venus, and discovering methane lakes on Saturn’s moon, 
Titan, and a possible subsurface ocean on Jupiter’s moon, 
Europa.*^'*'^^^ NASA's Hubble, Chandra, and Fermi observ'ato- 
ries have revealed that enormous black holes, present in most 
galaxies, often emit powerful jets of matter traveling near the 
speed of light, thereby allowing physicists to rest Einstein’s 
theories.'** 

NASA yielded its launch of commercial satellites to the 
private sector in but it continues to launch resupply 

rockets for the Internationa! Space Station and other scientif- 
ic satellites and instruments. Such space tools allow’ scientists 
to study the atmosphere and oceans in great detail, provide 
farmers with weather forecasts that guide them on when to 
plant and harvest, and help government and industry alike 


to improve aviation safetv' and shipping reliabilit}’.^^^’'^'^ in 
October 2012, NASAs space tools enabled predictions that 
Hurricane Sandy would make landfall in southern New 
Jersey nearly five days before the storm hit. As devastating 
as the hurricane was, the accuracy of these predictions meant 
that officials and citizens could make life-saving decisions 
about preparedness and evacuation.'®' 

In the area of the environment, NASA’s Goddard Institute 
for Space Studies undertakes researcli on natural and man- 
made changes that “affect the habitability of our planet," while 
the agency’s Goddard Space Flight Center runs the satellites 
that study climate. It is ironic that the agency that has 
done so much to warn u.s about climate change, and to pre- 
pare us for the resulting disruptive w’eather, itself faces chal- 
lenges from rising seas and other climate-change impacts. 

Wallops Flight Facility 

For example, NASA’s Wallops Flight Facility’, along the East- 
ern Shore of Virginia, has completed more than 16,000 rocket 
launches since its establishment in 1945. Billing itself as the 
“on-ramp to the International Space Station." Wallops hosts 
six launch .sites as well as support facilities and a major Nava! 
Surface Combat Systems Center. According to NASA’s own 
climate-adaptation planning documents, Wallops is critical 



Rockets are stiiibeinghunchi'd from NASA's Wallops Fligiit Facility in Virginia 
(above, 2013). but it's itnckiir how lotig Ms island fadlity can withstand higher 
seas, whtek have risen by mtvc than nine inches in les.s than 70 years. 
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to these missions because it is geographically secluded and 
adjoins the Atlantic Warning Area, a secure airspace with 
no commercial traificd^® But as of 2013, sea level had risen 
by more than nine inches since the facility opened^®* In 
response, NASA has built seawalhs to protect the fecility, and 
in August 2012 the agency completed a dune-building proj- 
ect that added more than 3 million cubic yards of sandd’^-iss 
Such precautions, however, were insufficient against Hur- 
ricane Sandy, which removed about 700 feet of a protective 
sand barrier, 20 percent of the beach between Wallops 
and the sea, and damaged the facility’s roofs, siding, and 
other infrastructure.^-’’^ 

Langley Research Center 

According to Tom Crouch, an aviation historian at the Smith- 
sonian Institution, “No place has pla>’ed a larger role in the 
history of. . . flight technology . . . than Langley Research Cen- 
ter” in nearby Hampton, In this $3.5-binion complex, 
NASA has specialized facilities for simulating flight, including 
a wind tunnel for testing in the supersonic speed range and a 
one-of-a-kind transonic dynamics tunnel that tests aeroelasticity 
and flutter. However, many of these facilities are already 
vulnerable to sea level rise and coastal storms. During Hurri- 
cane Isabel in 2003. the storm surge was almost five and a half 
feet above normal high tides.^®^ Langley was closed for a week, 
with much of its ea.stern area flooded by two feet of water.i®^ 



NASA-Langiey, its spheres (above), holds a veneraied position in 

fill's country’s history ofjlisht, but its reputaihri is no match for ongoingsea level 
rise and stronger i:dasca! storms. Ihirricane Isabel's (200:i) storm sur^almost 
five and a halffiet above norma! high tides-chsed t.angkyfor a 


Kennedy Space Center 

The Apollo missions that reached the moon, and many mis- 
sions of the space shuttle, were launched from the Kennedy 
Space Center at Cape Canaveral, FL. But according to its 
planning and devel{)pinent office, rising sea levels are the 
single laigest threat to the center’s continued operations be- 
cause they threaten launch facilities and transportation cor- 
ridore, among other mission-critical infrastructure.*®® Storm 
suiges regularly breach the dunes near the launch pads, 
and while NASA has undertaken several efforts to protect 
and restore the dunes, few of the.se attempts have survived 
subsequent storms.**" 



Members of a hurricane assessment team observe the damage to the roof of the 
Thermal Protection System (TPS) Facility at Kennedy Space Center after Hur- 


ricane Frances (2004). The facility, which created the TPS dies, hhmkets. and all 
the internal thermal control systems far the space shuttles, wn.? afrticisf totally 
ttmerviceahle after lo.sing approximately 3S ptreent of its roof. 
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John C, Steiniis Space Center & Michcmd 
Assembly FaesKty 


Ames Hesearch Center 


The John C. Stennss Space Center, in Hancock Countyi MS, had a reputation for hatching NASA’s most inno%’-ative small 

was the test site for launch vehicles used in the Apollo moon projects. For example, in 1951 director H. Julian Allen solved 

landing program, and the main engine for the space shuttle the vexing problem of how to shape vehicles to withstand th 
was tested here in 1975.*''’^ About 50 miles away, in Louisiana, extreme heat of reentry into Earth's atmosphere. He devel- 

is the Michoud Assembly Facility, which contains one of the oped the revolutionary “blunt body theory,” which allow'ed 

largest prodiiction buildings in the United States which a.stronauts to return safely from Mercury, Gemini, and Apollo 

supports the next generation of space transportetionvehi- missions.i^J^ But today the center’s own safe operation is 
clesJ^'’ The areas along the coasts of Louisiana and Mississippi being threatened as it experiences increasingly intense storm 
near Stennis and Michoud are cxperiencii^ sea level rise up to some of which have flooded underground installations, cause 

five times the global average because while the se^ are rising pow'er loss, and closed runways.’^^J^" In 2010, parts of build- 
the land is also subsiding.*^^ Further.because the waters just ings were rendered uninhabitable for weeks by rapidly grov'^ 

below and at the surface of tire Gulf of Mexico are warmer ing mold.*®^ Even modest sea level rise may mean that lighte; 
than they used to be, when hurricanes occur they have a great- rainfalls could flood Ames's facilities in the future.^®^ 
er chance of becoming stronger— as did Hurricane Katrina.*^ 

When Hurricane Katrina hit in 2005, StennLs and ^ ^ 

Michoud together experienced estimated damages of some 
$760 million. Most of tlrose costs were incurred at Michoud, 
where a shuttle-manufacturing plant was severely impacted, 

though a '‘ride-out” crew of 37 operated pumps around the -i 

clock to protect the factory from catastrophic damage.^^^ ^ , 

Following the storm, about 25 percent of Stemiis’s employ- ' 

ees had uninhabitable homes or no homes at all, and the I-IO 5 a ' 

bridge, which provides main highway access between New - a :} y iy 

Orleans and Stennis, was torn apart.*'* 


These wind tmneh are ttsedfiir testing at NASA’s Ames Reseanih Center near 
San3tra>Kisco,CA, which has long had a repiitatiim for /nriovti( t<vj and creative 
problem-solving. These tjualities are urgently needed to tackle the threats 
that rising sea levels, storm surges, and extreme rainfall pose to our nation's 
space program. 


According to NASA’s 
planning and development 
office, rising sea levels 
are the single largest 
threat to the Kennedy 
Space Center’s continued 
operations. 


NASA facilities tif the John Stennis Space Center (MS) and the Michoud As- 
.semhly Facility (lA) are experiencing sea level rise up to five times the global 
average Jjecaii.'iP while the seas are rising, the land is also subsiding.t^ The above 
photo shows operators conduct ing the last space shank main-engine test in 
July 2009. 
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Johnson Space Center 


The Johnson Space Center, 0 !i Galveston Bay near Houston, 
is NASA’s facility for human spaceflight operations and astro- 
naut training. It is home to the Apollo Mission Control Cen- 
ter, a National Historic Landmark. It also houses the unique 
collection of returned extraterrestrial samples, including lu- 
nar rocks from the Apollo missions. in 2008, when Hurri- 
cane Ike crossed the warm waters of the Gulf of Mexico, the 


storm grew in size, hitting the Texas coast with a 425-niile- 
wide swath of hi^ winds for up to nine hours.^*^‘*-’^5,i86 
Space Center, more than 160 buildings sustained damage 
from Ike, while the homes of 250 employees were completely 
destroyed.*®'’^*® Such damage may become more common as 
the climate changes: as sea surface temperatures warm, there 
is more energy to drive tropical storm winds.^®^ 



"Okay, Houston, we’ve heiil <i problem ht'Te.'‘]n ihefiuure, the chilling words of Apollo 13 asenmatu John Swigert, Jr. to Mission Control jjjo.v he mod to describe im- 
pacts of a new threat to the V.S. space program; as sea surface tetnperatares warm, there is more energy to drive tropical storm fcove, the right-hand screen 

shows a space shuttle mission dtK.king with the Ttitcrndfierw/ .S'p<i«> Station. 
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[ CAPE HATTERAS LIGHTHOUSE ] 


Saving an Icon: Moving the Cape Hatteras 

Lighthouse Away from the Shifting Shoreline 


with its black and white candy-stripe marking Cape Hatteras 
Lighthouse on the Outer Banks of North Carolina is one of 
America’s most famous iandmai'ks. More than 200 feet 
in height, it was the tallest brick building in the world when 
it was completed in 1870 by the U.S. Army Corps of Engi- 
neers!®^ Designed to warn veSsSeis up to 22 miles away of the 
dangers of nearby Diamond Shoals, in recent years the light- 
house itself was in danger of being lOsSt to the sea!®^ 

Coastal erosion and sea level ri.se prompted the National 
Park Service (NPS) to take action to save the Cape Hatteras 
Lighthouse. In 1999, after more than a decade of study and 
debate, the NPS moved the iighthou,se inland.^®^ In recent 
yeafvS, sea level has been rising in the Outer Banks two to three 
times faster than the global average.*®^-'®® And since 1970, the 
number of hurricanevS in the North Atlantic that reached Cat- 
egories 4 and 5 in strength has roughly doubled.^®^ 

As long ago as 1988, a National Research Council study 
identified increasing rates of sea level rise as one of the fac- 
tors imperiling the lighthouse.’®'^ It was 1,500 feet from the 
ocean when it was built, but by the end of the twentieth 
century the distance was only 120 feet.’®* The NPS was faced 
with several options: It could decide not to take any action 
and let the sea claim the lighthouse, try to protect the struc- 
ture with seawalls and groins (walls built perpendicular 
to the. shore), or find a way to move it to a safer place. In the 
end. after much public discussion, the agency decided to shift 
the whole building.’®® 

The lighthouse’s original brick and granite foundation 
was built on a bed of yellow pine timbers that rested on the 
compacted sand lying just below the island's water table. The 
construction engineers of the 1860s did not have pile drivers 



TbhIS85/lS86 map. efrown by John VV/iiw, the barrier iskniis known 

as the Outer Banks. Here, shifting sands and erosion are natural processes, Over 
the last three decades, however, sea level has been rising in the Outer Banks tv'O 
to three times faster than the gliMaverage.^^*'^"^ 

that could penetrate the hard .sand, so they devised this ele- 
gant solution as an alternative to supporting the tower on 
deep vertical pilings. As long as the timbens were under fresh 
water, they would not rot. But erosion of tlie surrounding 
sand and the intrusion of saltwater would threaten the foun- 
dation and therefore the entire building.^'’” 

So the Cape Hattera.s Lighthouse, weighing os'er 
4,800 tons, was lifted from it.s foundation using a complex 
system of jacks and support beams, and slowly and 
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The Cape hJatcerxis Li^ithouse, a witness to Spanish and pirate ships, Civil War hanleships, and German V-hoats, was moved inland nearly S, 000 feet fo tweet/’e 
relentless sea level rise and coastal v.rosion-at a cost of approximately $11 


painstakingly moved nearly 3,000 feet to the southwest along 
an improvised steel track. The keepers’ quarters and several 
other historic buildings were also moved.^o** 

The situation at Cape Ilatteras is not unique. Along its full 
length, the Outer Banks system of barrier islands is \ajlnerablc 
to higher seas and strong storms.2»5 Barrier islands are con- 
stantly changing; they naturally migrate toward the mainland 
as storms and waves wash sand over them, replenishing the 
area behind them. But faster sea level rise accelerates the pro- 
cess, and the increased pace of coastal development has 
brought more people and infrastructure into harm’s way.^^ 
More than 3 million visitors come to the Outer Banks 
each year to visit its landmarks and attractions, such as the 
Cape Hattera.s Lighthouse, the Wright Brothers National Me- 
morial, and the “Lost Colony,” the first English attempt to set- 
tle what is now the Llnited States, on nearby Roanoke 
Island.2®^ Many families return summer after summer, and 


tourism is a vital economic engine for the eastern part of 
North Carolina. Many efforts to reduce vulnerability to coast- 
al erosion and storms have been undertaken along the coast, 
includingnourishment of beaches and the rebuilding of 
dunes, but storms regularly erase these measure.s.2‘^**'209.2io 
Highway 12, the main route along the Outer Banks, and the 
Bonner Bridge across the Oregon Inlet are part of the vital 
but vulnerable infrastructure. Hurricane Irene caused two 
breaches of Highway 12 in 2011; Hurricane Sandy dumped 
three to four feet of sand on the roadway in 2012; and in 2013 
a nor’ea.ster again buried the highway.^**’^^^-^*'’’^^^ 

The Cape Hatteras Lighthouse continues to attract more 
than 3 million visitors every >'ear. 2 ^s gui- gg climate-change 
impacts continue to become manifest, the hard choices that 
were made in deciding how to respond to an imminent threat 
to the Hothouse’s future will have to be made again and 
again for other cherished national heritage sites. 
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[ HISTOKIC CHARLESTON, SC ] 


Preserving the Past by Planning 

for Future Floods 


Presening the past is as much a part of the culture of 
Charleston as the Spanish moss that drapes from its live oak 
trees and the ample rain that falls on the South Carolina coast 
throughout the year. Standing in one of Charleston’s qu^nt 
streets, one can imagine being there in the nineteenth century 
well before the Civil War. 

The passioii for historic presen'ation in this colonial-era 
city took firm hold a century ago, driven by a desire to convey 
Charleston’s role in the development of the nation. Pioneer- 
ing laws passed in 1931 to protect the city’s architectural 
jewels led to the creation of its Old and Historic District— a 
national landmark that now includes more than 4,800 histor- 
ic structures— which became a model for cultural stewardship 
across the coiintry.^i'’ 

But protecting notable buildings from the wrecking ball 
or the ravages of time may no longer be enough to save some 
of Charleston's most treasured resources. The city’s longtime 
struggle with flooding is expected to worsen over the coming 
decades as global warming continues to increase the pace of 
sea level rise and causes the heaviest rainfall events to dump 
more water than in decades past^*’-^*® 

Established in 1670, Charle.ston soon became a major 
port, prosperous trading center, and one of the South’s most 
sophisticated cities. Its architecturally distinct Old Exchange 
and Provost Dungeon, completed in 1771 as the colony’s cul- 
tural center, is South Carolina’s oldest public building.^^^ 
Charleston’s long military history includes the first naval 
victory over the British in the War of Independence and the 
first shots fired by the Confederacy on Union forces at Fort 
Sumter, thereby sparking the Civil War.^^*’ 

The city is also inextricably tied to the deplorable saga 
of Southern slaveiy. The Old Slave Mart Museum, housed in 



As many as 40 percent of ctislaved Africans came to the United States through 
Ckarkston, many sold at the OhiSlave Mart, which is now a nuiscum. MiHiorts 
o/A/rican-Americans today can trace their roots to people who arrived at the 
Charleston porcA^^ 

a former slave auction gallery, recalls the harrowing stories 
of Africans who cultivated plantation crops for long hours 
under harsh conditions.^^* 

Today, nearly 5 million visitors a year flock to Charleston 
to savor its Southern hospitality; admire picturesque man- 
sions with high ceilings, ornate plaster, and deep verandas; 
or tour sprawling eighteenth-century plantations along the 
nearby Ashley River Road National Scenic Byway.^^^ 

Charleston also attracts much attention for its modern 
amenities such as restaurants, g-alleries, and the annual 
Spoleto Festh'ai USA, which is internationally recognfr.ed as 
one of the premier performing-arts festivals in the United 
States.223 According to the Colley of Charleston’s School of 
Business, tourism during 2012 pumped more than S3.5 billion 
into the city’s economy. 
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5e(ii<fve/flrouiirf Char/Mtorj rose fl/most/witeas/Qsfa^f/icg/oiHTi average (iunriy the almost o^tsiVicc/WI—anrf Cfte rate I'saccefcrafing'.^^'S’^^ Even 

fociiJ.v, extrm<! his^t tides cause saltwtjter rofmeft up through the storm drains and $p3l out onto the raaik. snarling traffic and somethnes forcing businesses to chse.^^'^ 


But because Charleston is on a harbor off the Atlantic 
Ocean, is virtually suri'ounded by water, and lies only a few 
feet above mean sea level iji many places, the city often strug- 
gles with fiooding—a problem exacerbated by rising sea lev- 
els. During simultaneous high tide and heavy rainfall, the 
stormwater collection system fills with seawater and leaves 
little room for storm runoff, ^30 gyen sunny days, extreme 
high tides cause saltwater to back up thou^di the storm drains 
and spill out onto the roads, snarling traffic and sometimes 
forcing businesses to close.^-'’^ Expensive efforts to build new 
pumping stations and tunnels are in the works, but the water 
could still back up whenever the amount of rainfall exceeds 
the capacity of the new systems. ^32 

With air and ocean temperatures on the rise, scientists 
project that Charleston’s flooding problem will only get 
worse.^^’ Already, an increasing percentage of rain comes 
from extreme storms, which poses increased risk to infra- 
structure designed for historic, not current, rain patterns. 

Routine summer thunderstorms and high tides regularly 
flood the popular Historic City Market area, sometimes caus- 
ing residents and tourists alike to wade through thigh-deep 


water.^'* The frequency of such “nuisance" flooding is also 
expected to dramatically increase with rising seas. With a sea 
level rise of four feet— at the high end of the range of what is 
likely— the market area will become inundated.^*® A .sea level 
rise of only two feet will inundate historic homes south of 
Colonial Lake Park.^^ 

Hurricanes are a major threat to the area during the sum- 
mer and early fall. And just as warming ocean waters in the 
North Atlantic can make hurricanes more intense, the seawa- 
ter is evaporating into warmer air, which holds more water. 
This can make the heaviest rainfall events even heavier than 
before. Thus with a changing climate. Charleston residents 
may face more rainfall in the most intense storms, vsuch as 
Hurricane Hugo. This Category 4 storm, which struck the 
South Carolina coast in 1989, killed 26 people, affected 85 per- 
cent of the city’s properties, and caused more than $6 billion 
in damage.338 

Given its growing population and vibrant tourism indus- 
try, Charleston will have to be as aggressive in protecting it- 
self from present and future climate change as it has been in 
preserving the city’s cultural past. 
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[ HISTORIC ST. AUGUSTINE, FL & CASTILLO DE SAN MARGOS ] 


Adapting to Climate Change Is Vital to 
Protecting St. Augustine’s Distinctive Heritage 


Few cities in the United States boast as many historic distinc- 
tions as St. Augustine, FL, but its illustrious past and coastal 
location come at a price. The low-lying city is prone to flood- 
ing, storm surges, and erosion.^^*^- 2,«a /^^d its aging infrastruc- 
ture takes a beating even in light rainstorms, with nuisance 
flooding regularly closing streets in the historic districts.^ 


St. Augustine is the oldest city in the nation and home to 
the first port built in America, the country’s earliest Catholic 
parish, and the oldest masonry fort in the continental Unit- 
ed States,2^2 Many of tlie city’s buildings are listed on the Na- 
tional Register of Historic Places, with some designated as 
landmarks worthy of special preservation. 



,S'i'a k'wt risf. .wrgi’f, tnr>sion, and coastal flooding threaten landmarks in the nation’s oldest citvM-^ SscMhhed in IS6S iJA' 1.1 Spanish fort, St. Aiyfiisfi'iie. 

FL, was the scut ofSpmish ruk in NmhAmiTka far 200 years. 
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The ethnic history of St. Augtjstine goes back a long way 
as well. The city holds special meaning for people of Hispan Ic 
heritage because it was founded as a Spanish militarj' base 
in 1565 and was the seat of Spanish rule in North America for 
the next 200 years.^^^ In the late seventeenth century, the 


Because sea level rise in response to rising temperatures 
is worsening coastal flooding, storm surges, and erosion, Lin- 
colnville and most of St. Augustine’s other historic districts are 
now particularly vulnerable, as they geiierally are at lower ele- 
vations than other parts of the city. 2 ^ 8,249 Already, the Atlantic 




“People in St. Augustine don’t realize they are 
vulnerable.... But the increasing pace of sea 
level rise could overwhelm our ability to stay.” 


government of Spain began granting freedom to people escap- 
ing slavery in British colonies to the north, which enabled the 
first free African-American settlement in North America at 
Fort Mose, just north of St. Augustine.^^^ Following the Civil 
War, formerly enslaved people settled in what later came to 
be known as the city’s Lincolnville Historic District.^^^ 


Ocean along Florida’s northeastern coast, where St. Augustine 
is located, has risen by about eight inches since 1930.2^’'^ 

Sea level rise could significantly compromi.se the future 
of St. Augustine’s unique cultural heritage. For example, a rise 
of three feet, which is well within current projections, could 
permanently inundate portions of the city’s historic 
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districts.^-'’^ Meanwhile, storm surges and flooding could un- 
dermine the foundations of many historic buildings unless 
protections are put in place. 

Many of the oldest buildings in St. Augustine are con- 
structed with coquina, an early form of concrete made 
from shells. A prime example of coquina construction is the 
Castillo de San Marcos, a waterfront fort dating from the 
seventeenth century, which is now' a national monuraent.^^ 
Bordering the 20-acre fort is a nineteenfri-century coquina 
seawall that protects the downtown from flooding, but the 
ocean waves’ pounding of the w'ali during tropica! storms has 
caused its deterioration and created the need for reinforce- 
ment.2S3 2011 , the National Park Service built a "living” 
.seawall. Over time, sediment will build up in front of the wfall, 
and marine life and vegetation will establish themselves 
there, protecting the historic seawall from erosion and creat- 
ing a natural habitat.^-'’'* 

Heritage tourism, attracting more than 5 million visitors 
a year, contributes substantially to St. Augustine’s economic 
well-being.^ss To boost tourism yet further, work was recently 
completed on a $16-miUion project to maintain St. Augustine 
Beach by adding sand to the eroded shoreline— part of a 50- 
year commitment by the Army Corps of Engineers to keep it 
replenished.^®*^ 

Efforts at coastal adaptation in St. Augustine go back cen- 
turies to the time of Spanish rule, but rapidly rising sea levels 
pose new challenges as the city approaches ite 450th anniver- 
sary in 2015 and faces an uncertain future. It is possible, for 
example, that at some point in that future {not too many yeare 
from now), parts of St. Augustine could no longer be habit- 
able, and this might come as a rude awakening to many of its 
residents. “People in St. Augustine don’t realize they are vul- 
nerable because the gewernment has taken action to keep 
flooding out,” says Kathry n Frank, professor of urban and re- 
gional planning at the University ofFlorida. ’‘But the increas- 
ing pace of sea level rise could likely overwhelm our ability to 
stay there.” 



This dose-up iUusrrcites the co<]uina comtrwiion used <tt Castillo de San Marcos, 
The ocean’s constant pounding mcflnl the wall required reinforcement, and the 
S’atiomI Park Service has taken sMj>s to create a living seawall to protect the 
historic coquina 
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[ PKEHISTOKIC FLORIBA SHELL STRUCTURES ] 


A Race against Time for Florida’s 
Prehistoric Shell Structures^ . 


vSome of the most remarkable archaeological remains in the 
world are under severe threat from rising sea levels. The huge 
prehistoric mounds of oyster and clam shells that dot Flori- 
da’s Gulf and Atlantic coasts may hold the key to understand- 
ing the mysteries of Florida’s past— but only if we can protect 
thein from worsening erosion and storm damage. 


For 4,000 years, early indigenous Floridians lived among 
the Ten Thousand Islands, an area of keys and mangroves on 
die southwestern Gulf Coast, now partly within Everglades 
Nadonal Park. They lived off the rich biological resources in 
and near these shallow coastal waters, eating a wide variety of 
foods including meat from turtle.?, small mammals, and deer, 



seas and worsenit(<^ storm sarfie are endangeririg the masdveptvMstoricmoatuis of oyster sheUsJbimd in Florida's Ten Thousand Islands Prior [0 

European eonract, early indigenous eoastal peoples built entire complexes out of discarded shells, thriving in vibrant and wIt'Organiacd coinmunitksM^ 
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but getting most of their nutrition from fisSh and 
Over time, they dumped millions of oyster shells in waste 
piles called middens, -which may also have served as a reser- 
voir of potentially useful materials; these indigenous peoples 
made tools and other objects including hammers, cutting im- 
plements, and vessels from conch and whelk shells. 

Prehistoric shell middens are common along the US. 
coastline, but Florida's are unique. The state is one of the only 
places on Earth where coastal hunter-gatherers built such 
large and complicated shell structures.^^^ The shell works, or 
shell mound complexes, of the Ten Thousand Islands region 
boa, St features such as ‘‘finger ridges,” "plazas," canals, and 
"water courts.” 2*^ Just a few meters high and often in direct 
contact with the water at their bases, they were built over 
many centuries to serve tlie need.s of a growing and 
well-organized society.^*^'^ 

At Dismal Key. for example, low canals run between the 
finger ridges radiating out to the edge of the site. These canals 
may have acted as fish traps, water control structures, or 
channels for canoes to access the community; water courts 
could have been used to store or even grow fish or shellfish 
in some form of aquaculture. 

The oldest parts of many of these architectural shell com- 
plexes are often large ring-shaped shell structures. Artifact 


Archaeologists are now 
in a race against time 
to unlock the secrets 
of some of the country’s 
earliest inhabitants. 


found on some of these rings, such as drilled sharks’ teeth, 
worked stingray spines, and a limestone pendant suggest 
they were used for ceremonial purposes or for high-status 
residences .268 clearly these w^re vibrant and structured com- 
munities, and at the time of the first European contact in 1513 
there may hav'e been tens of thousands of indigenous Calusa, 
Timucuan, and other tribes in Florida. But by the mid-170()s 
they had all but disappeared, victims of disease, warfare, and 
the slave trade.^^^ 

Across the Florida peninsula, on the Atlantic coast, 
lies another massiw shell mound. At morc than 35 feet 
tall and covering two acres, Turtle Mound in the northern 
part of Canaveral National Seashore is thought to be the 
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highest in North America,^'® The mound dates back at least 
1,200 years :md is such a remarkable feature of this low-lying 
coast that it was shown as a navigational aid on the first Span- 
ish maps of the region.^^* 

Erosion has recently become a major problem for Turtle 
Mound. Sea level rise, combined with storm surges and boat 
wakes, has had particularly severe impacts on the mound. 
Fears that this archaeological treasure could be irreparably 
damaged have recently prompted the National Park Service 
to join with scientists at the University of Central Florida 
in a project to protect Turtle Mound from erosion. Toward 
that end, they are creating “living shorelines” consisting 
of submerged macs of oysters, newly planted spartina ^ss, 
and mangroves.2^2 


Florida has recorded a sea level rise of eight to nine inch- 
es in the last 100 years, and state authorities are projecting an 
accelerated rise of another 9 to 24 inches by 2060.-^^-^>^~^ In 
the Everglades, this phenomenon is already causing problems. 
Erosion and storm damage, exacerbated by sea level rise, have 
collapsed the banks of tidal creeks at Sandfly Key, threatening 
the important shell-work structures there.^'S 

The accelerating rate of sea level rise, combined with ex- 
treme rainfall events (which are predicted to increase)^^^'^^^ 
and their accompanying storm surges, will pose a growing 
threat to Florida’s extraordinary prehistoric shell mound 
complexes in the coming decades. Archaeologists are now in 
a race gainst time to unlock the secrets of some of the coun- 
try’s earliest inhabitants. 



.^eu level rise of eight to nine inches in the last 100 years is alreoily causing prohiems at Sandjiy Ktrv in 
the .Everglades?’^ Erosion, pictured above, threatens shell-work structures there. 
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[ MESA VERDE NATIONAL PARK ] 


Mesa Verde’s Ancient Artifacts and Dwellings Are 
Increasingly Exposed to Wildfires and Flooding 


Before Mesa Verde National Park was created in 1906, preser- 
vationists feared that this rich collection of artifacts and an- 
cient ruins of the Pueblo people’s ancestors would fall prey 
to vandals or thieves— though tliey did not foresee the impacts 
of worsening firesd^^ Now, a century later, protecting these 
ancient ruins means adapting to the hot, dry, and fiery impacts 
of a changing climate. 

The once-nomadic Ancestral Puebloans began settling in 
the southwest corner of Colorado in the sixth century, a thou- 
sand years before Europeans began exploring North America. 
They built their homes on the high limestone and sandstone 
plateau of Mesa Verde. By the late eleventh century, they be- 
gan moving into the sheltered alcoves of the canyon walls be- 
neath overhanging cliffs. They lived in those cliff dwellings 
less than 100 years before suddenly migrating south into 
present-day Arizona and New Mexico. 

We may never know for sure why its inhabitants aban- 
doned Mesa Verde; archaeologists’ theories include depleted 
resources, crop failures due to drought, and social strife— or 
some combination of all three, But the handicrafts, mesa-top 
pueblois, and rnulti-storied cliff dwellings they left behind 
give us insights into the lives of these ancient people—the 
descendants of hunters and gatherers who roamed the plains 
as long as 10,000 years ago.^®^ 

Mesa Verde’s remarkably well-preserved Native American 
treasures, representing the cultural heritage of many of today’s 
tribes—including the Hopi, Zuni, and Laguna— make up the 
largest archaeological preserve in the United States.^*^ Pro- 
tected until now by its designation as both a national park and 
a World Heritage Site, it is at risk from global warming.^s* 

For the past 50 years, the temperatures in the Mesa Verde 
area have been rising, particularly during the summer, at a 


[ Mesa Verde^s treasures— 
more than 4,500 archaeo- 
logical sites, including 600 
cliff dwellings— are worth 
protecting from the fiery 
ravages of a hotter, drier 
climate. 

much faster rate than they did over the preceding century.^^*’’ 
In the Southwest overall, it has been warmer since 1950 than 
any period of comparable length in at least 600 years.^**^ 
Rising temperatures add to the region’s natural wildfire 
risk and increase the likelihood that when fires do occur they 
will be lai^r and even more devastating.287 Because forests 
across the western mountains are drier more often and for 
longer periods, more wildfires are ignited and they spread 
more easily^*** Also, winter snowpack is tending to melt 
almost four weeks earlier than in previous decades.^®'* As a 
consequence, the average number of large wildfii'es of more 
than 1,000 acres across the western United States has in- 
creased from 140 per year in the 1980s to 250 per year be- 
tween 2000 and 2012.2^0 In the Southwest, the area burned in 
recent decades increased more than 300 percent relative to 
the 1970s and early 1980s.^®’ 

Back-to-back fires in the summer of 2000 burned nearly 
half of Mesa Verde National Park's 52,000 acres, The Bircher 
Fire forced the evacuation of some 1,000 visitors because of 
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DMfgnflfctf as both a natiora! park and a Warfd flen'ta^Site, Mesa Verde repr^grtts^ atltttfal heritage of many of today's tribes— including the Hopi, Zuni, and 
Laguna. The Hquare Tower House, above, is just of the intact cliff dweMiiigs in the largest archaeological preserve in the United States.^^^’ 


t he rapid spread of the fiames toward the park entrance. 

The fire closed the park for two weeks, but the day it re- 
opened the park had to be evacuated again when the Pony 
Fire erupted. Both fii’es caused extensive damage to park in- 
frastructure-including roadway systems, visitor facilitie.s, 
and watersheds— but spared the famous cliff dwellings. 

Firefighters work alongside archaeologists to minimize 
damage to the ancestral ruins, but some harm is inevitable. 
Because of Mesa Verde’s difficult terrain, fire crews use aerial 
water drops and fire retardant, called slurry, which stains 
and damages the sandstone. Red .stains are now particularly 
noticeable along the trail to Spruce 'lYee House, the third- 
largest cliff dwelling, which contains 130 rooms and eight 
kivas (communal spaces once used for spiritual ceremonies). 
Fire also accelerates spalling, the peeling away of the rock 
face as the water in the sandstone evaporates, which can de- 
stroy ancient rock carvings. For example, a major fire in 1996 
destroyed a significant petroglyph.^^^ 

The most devastating impact of a fire, however, can occur 
after the flames are extinguished, as it also makes the severely 


burned landscape susceptible to floods and erosion during 
winter rains. The reason is that fire turns a healthy soil, 
which normally allows water to seep in, into a hydrophobic 
(water-repellent) soil, causing rain to run off the surface and 
erode structures.^^® 

“A fire just brings debris down that can silt in sites or it 
can undermine walls in the alcove sites and the cliff dwell- 
ings,” Mesa Verde archaeologist Jane Anderson said after the 
2000 fires. “It can change the pattern of the runoff so that the 
water might cling to the wails of the alcoves, run into the 
backside of the alcove, stain the walls, and undermine archi- 
tecture that’s in there. There’s no vegetation above the alcove 
site to prevent that water from coming in," 

Efforts to protect Mesa Verde from flood damage include 
reseeding with native grasses to promote vegetation growth, 
placement of erosion-control features such as log diverters 
to direct water away from sites, and the application of .silicone 
to the cliff faces to redirect natural drip lines.^®^ 

Currently, a severe drought is plaguing the Southwest, 
and climate projections suggest more frequent and severe 
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periods of drought in the region during the coming decades 
as a result of rising temperatures. Compared with 
the averages for the twentieth century, precipitation was 4 
percent lower, temperatures were 1.3®F higher, and stream 
flow—the most consistent indicator of drought— declined 
16 percent over the first decade of the aOOOs.^'^^ 

The high temperatures and dryness of the Colorado Pla- 
teau are already having dramatic effects on pinon-juniper 
forests-the region’s dominant wooded ecosystem-whkh 
bum easily under these conditions. Sustained heat and 
drought are weakening pifton pines so much that a combina- 
tion of drought and bark beetle infestation has caused wide- 
spread forest dle-off.-^^’'’* In 2002 and 2003 alone, heat, 
drought, and beetles killed 90 percent of the pinon pines in 
portions of Mesa Verde, This region has lost trees before. 


but researchers say that more trees died in the recent drought 
than during previous dry periods because of the higher tem- 
peratures caused by climate change. 

The vulnerability of Mesa Verde National Park to climate 
change could have a harmful effect on the region’s tourism 
economy: deferring visitors. In the past, the park has att racted 
up to a half-million tourists each year, who contribute some 
$47 million to the local economy.-’’^^'^ As the first national park 
designed, in President Theodore iloosevelt's words, to “pre- 
sert'e the works of man," Mesa Verde is home to more than 
4,500 archaeological sites, including the 600 cliff dwellings.®”’’ 
These cultural artifacts demonstrate the skills of the Ancestral 
Puebbans at building, making crafts, living off a difficult land, 
and protecting themselves from the elements by seeking shel- 
ter in canyon walls. They are treasures worth protecting. 
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[ BANDEUEK NATIONAL MONUMENT Sc SANTA CLABA PUEBLO ] 


Pueblos Ancient and Modem Face 
Increased Risks from Fires and Floods 


The ancient rock carvings and clifF dwellings of New Mexico's 
Bandelier National Monument and nearby Santa Clara Pueblo 
tell the story of some of tlie earliest inhabitants of the Ameri- 
cas. This landscape of dramatic mesas and beautiful canyons 
offers evidence of a human presence dating back more than 
10,000 years while also serving as home to modem pueblo 
communities with an enduring sense of cultural identity.^®® 

But protecting this Native American homeland is increas- 
ingly difficvilt as the region experiences a long-term warming 
trend and as large wildfires and extreme flooding events be- 
come more common. 

The Southwest has been getting warmer— the period 
since 1950 has been the warmest time interval of comparable 
length in at least 600 years— and this trend is increasing the 
risk of more frequent and larger fires.®®’ There has indeed 
been a dramatic rise in the number of lar^ wildfires since the 
early 1980s, and research sugge.stt that an increase in average 
annual temperature of just LS^F— only slightly more than the 
area has warmed in the last century— could multiply the inci- 
dence of wildfires in New Mexico by 

In recent years there have been several major wi1dfire.s 
iiv and around Bandelier National Monument. In 2000, the 
Cerro Grande fire raged through the area, destroying 200 
buildings in the town of Los Alamos, including several hi.storic 
structures from the Manhattan Project era.®*® A survey of the 
fire’s impacts on 470 archaeological sites within the boundar- 
ies of Los Alamos National Laboratory found that more than 
70 percent of these sites had been damaged, including ances- 
tral Puebla structures and wooden homestead buildings.®*® 

In 2011, the Las Conchas Fire, the second-largest wildfire 
in New Mexico hisfoiy^, burned more than 156,000 acres. 



Firefighters biUtkd to protect Bandelier from the ilas Conchas 

Fire. The intense heal from fires can cause fiaki}[s;on anckiH rock car\'it\^s, ruin 
pottery shards and ceramic glazes, and change the chemical composition of, soil 
layers (rendering archaeological dating technigw’s less accuratef^^’’ 

including much forest in Bandelier National Monument and 
more than 16,000 forested acres belonging to the Santa Clara 
Pueblo.®*^ Not long after the fire, disaster struck northern 
New Mexico again when heav>’- rains in the Jemez Mountains 
surged through the scorched canyojts. Santa Clara Pueblo, 
particularly vulnerable to flooding because of its location at 
the entrance to the Santa Clara Canyon, was under a state 
of emergency after heavy rains sent tree trunks, boulders, and 
other debris rushing down the canj'ons, toppling power lines 
and washing out roadvS and bridges.®*® 

“This is our only homeland; it’s the place we’ve been en- 
trusted with since time immemorial. But never again in our 
lifetime will we see our traditional and treasured homeland 
and spiritual sanctuary, the canyon, as we hav'c knowm it,” said 
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Stwral hrgt wihifim that ragvd afross northern New Mexico in recent years haw leftSandeUerNaiionai Monument vulneraMe. In the fires' wake, fttavy rains can 
cmsse <kstnKtivefiash floods, making erosion and extnme rainfiR a major threat to the monument's archaeological resources, such as the Talm houses shown 


Waiter Dasheno, then governor of the Santa Clara Pueblo, at a 
U.S. Senate hearing. “It will take generations for our community 
and lands to recover from the devastation of the fire, and because 
of climate change it is not clear what the future will look like,” 
Severe flooding from summer thunderstorms also dam- 
aged resources at Bandelier National Monument in 2011 and 
2012, washing out its popular Falls Trail and Frijoies Canyon 
Trail, and again in 2013. when the monument experienced 
the worst flash flooding in its history. *2° Erosion from floods 
and extreme rainfall is now a major threat to the monument’s 
archaeological resources. 


In the aftermath of large wildfires, heavy southvrestern 
summer rains can cause destructive flash floods. Fires have 
already denuded landscapes of trees, which might check the 
water, and the scorched soils, transformed so that they tem- 
porarily repel (rather than absorb) water, increase surface 
runoff for months to several years after the fire.^'^i Where 
tree.s have died back, whether due to drought, wildfires, or 
other climate-related impacts (such as beetle attacks on 
pinon pine forests), ^22 risk is even greater. Extreme pre- 

cipitation events are expected to worsen throughout the re- 
gion, even where total annual rainfall decreases.^^^ 
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[grovelanc.ca] 


Groveland and Other California Gold Rush-Era 
Towns Are Imperiled by Wildfires 
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The town of Groveland. a California Historic landjnark, recalls the days of the Wild West, when slowcoaches rumbled imt its adobe and wood- framed huildms and 
conflicts oflen ended in w¥g-hts. 'fiuiay. however, she town is dependent on the tourist trade of the 4 million annual visitors to nearby Yosemite ^athna! ParkP'^ 
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Contiwy to tke^amamis. strike-it-rkh-qwchpopular , i. ■ 
liwdin camps undvr harsh conditions, ofiensuccumhingto poor nairithn and 
disease. Stealing and gambling were rampant in the lawkss frontier, 


The Gr<}veland Hotel was built as a trading post in 1849 a year 
after gold was discovered in California’s adjacent Sierra foot- 
hills, sparking the largest gold rush in American history.^^^ 
The hotel, still operating, is now usually filled with tourists 
visiting nearby Yosemite Nadonal Park, but in 2013 fire offi- 


California is experiencing a marked increase in giant 
wUdfires.^2^ The number of large wildfires now burning each 
year is double that typical in the 1970s. And of the state’s 
20 latest wildfires since 1932, 12 have occurred since 2002.-^^*^ 
The main reason for this growing wldfire risk, not only in 
California but also across the western United States, is climate 
change, which drives up temperatures that among other 
things cause earlier melting of the winter snowpack.-’^^ As a 
result, less w^ter is available during the hotter months, forests 
are drier for longer periods, and they become highly combus- 
tible.^® Average wildfire seasons, which were five months 
long in the 1970s, now last more than seven months.^^* 

The human and economic impacts of these wildfires 
can be severe. The rapidly growing Rim Fire, for example, 
overwhelmed the tight-knit Groveland community as some 
residents lost homes, and businesses were forced to close 
during the height of the tourist season.^-^^ blaze burned 

for more than two months, smothering Groveland with 
smoke and closing its Main Street— the most direct and scenic 
all-weather route to Yosemite for many of the park's annual 
4 million visitors. 

"We only have four to five months of business a year, ba- 
sically Memorial Day to Labor Day, and to lose this end of 
August and Labor Day weekend is just financially devastating 
for the businesses here in town," Corinna Loh, whose family 
owns Groveland's Iron Door Saloon and was forced to cut 
staff, told National Public Radio. Loh lost two homes to the 
Rim Fire and said the blaze spread faster than any she had 
ever seen since moving to Groveland OvS a young child.'’*'^^ 

Mark Morales, a retired fire captain, agreed: “I cannot recall 
any wildfire in recent history that grew this large as quickly. 
At the present rate of growth this will challenge record acre- 
age for California fire,s.” 

The Rim Fire, which spread fest because of parched veg- 
etation and inaccessible terrain, was the third-largest wildfire 


Visitors spend $200 million annually in 
Tuolumne County. But the increasing risk 
of wildfires threatens both the county’s gold 
rush heritage and its current economy. 


cials and television crews occupied it instead. They w«re there in California history’, and it cost $127 million to fight.^*^^ Its 

to battle and broadcast the Rim Fire, a blaze that burned more long duration bears out observations across the West of an 
than 402 square miles of the Central Sierra Mountains-an abrupt transition in the mid-i980s from a pattern of infre- 

area more than eight times the size of San Francisca^^^ quent wildfires lasting an average of a week to more frequent 
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In Ca/(fi»fh/£! and dtker states across the west, average wiMjirs seasons, which were Jive months long in the 1970s. are now jnore 5even nwnf?j5 The 2013 
Rim Fire (<ii>oVe^ sjjorerf Gro^eJonef’s historic ?ajidmiirfts but forced many businesses to dose during the height of the tourist season"de}hH:ring a devastating econom- 
ic blow to this shtdltown.^^'*-^*'-'' 


and longer-burning fires. Today, the land around Groveland 
burned by the fire resembles a moonscape, which raises the 
risk of flash floods when winter storms hit— the scorched soil 
makes it mdre likely that the water will run off. rather than 
seep into the soil, for months or years after the fire.5‘*2,34S 
Extremely dry winter weather, with little precipitation, 
is putting ^eat pressure on toui-ism-dependent Tuolumne 
County, eveti ydthbut fires.^^^ Tourism is the county’s top 
private employer, and visitoi-s spend $200 million annually 
in towns such as Groveland, Jamestown, Chinese Camp, and 
Columbia, where the State Historic Park brings the Gold Rush 
back to life with, for example, merchants dressed in 1850s 
attire and opportunities for visitors to pan for gold.^^^'^^ 

The original miners— called “forty-niners”— found the 
gold plentiful and easy to extract by panningthe gravel of 
streams and rivers. With pick, shovel, and pan, they dug 
among the rocks and clay and used water to sift the nuggets 
from the dirt.^'^^ 


Word quickly spread and people from across America 
and around the world arrived in what became known as the 
Mother Lode, hoping to strike it rich. California’s population 
of non-Native American people exploded from 14,000 in 1848 
TO nearly 100,000 by the end of 1849 and 250,000 by 1852.®'*’* 
The Gold Rush helped spur California’s admission to the 
Union as the thirty-first state in 1850. Eureka, a Greek word 
meaning “I have found it.” has appeared on the state seal ever 
since and likely refers to the discovery of gold.^’^ 

Wildfires are expected to burn more land, particularly 
in mid-elevation sites on the west side of the Sierras, making 
it more likely that Gold Rush-era communitie.s— as well as 
the majestic Yosemite Valley— will more frequently be in the 
path of destruction.350 j j, or^ier to protect them, preventive 
efforts have been proposed, including creating buffers free 
of flammable vegetation around the towns, removing decay- 
ing trees from forests, and allowing some fires to burn to 
eliminate surplus fuel. 
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[ CESAR CHAVEZ NATIONAi MONDMEST ] 


California Farmworkers Championed by Cesar 
Chavez Are Now Threatened by Exti'eme Heat 
and Drought 


Before Latino labor leader Cesar Chavez began or^nizing 
California farmworkers in the 1960s, migrant grape pickers 
made as little as a dollar an hour and lived in unheated metal 
shacks with no indoor plumbing or cooking facilities. Chavez 
attracted national attention to their plight through fasts, 
marches, strikes, and a widespread boycott of table grapes. 
The farmworkers’ persistent struggle to improve their lives 
led to higher wages and safer working condjtions.^®'’^®^ 

To honor their leader’s legacy. President Barack Obama 
designated the Cesar E. Chavez National Monument on the 
land where Chavez lived and ran his United Farm Workers 
(UFW) union in the rural California town of Keene, southeast 
of Bakersfield. At a dedication ceremony in 2012, Obama 
praised Chavez for his “belief in the power of opportunity. 

He believed that when a worker is treated fairly and humane- 
ly by Ihis or her] employer, that adds meaning to the values 
this country was founded upon.” 

In the years since ChAvoz died (in 1993), California farm- 
workers have been facing new cltal.lenge.s.^®® Extreme heat 
and drought are endangering the safety and livelihoods of the 
men and women who ha,rve.st nearly half of U.S. -grown fruits, 
nuts, and vegetables. The state’s unique geography, 
massive water-resource infrastructure, and Mediterranean 
climate allowed California to become one of the most produc- 
tive agricultural regions in the world, but its climate is 
changing, 

.Scientific research has shown that period.s of extreme 
heat are increasing in frequency and intensity in California, 
and especially in the San Joaquin Valley— the heart of the 
state’s agricultural enterprise— where average summertime 
temperatures have been rapidly rising in recent decades. 



Workers Union, Delano, CA, March i96H. 
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The national monuri'.ent celebrating the aciompHshments of farmwor]<er leader 
Cesar Chavez and the movewent /«? headed is one of the nation's most recent 
heritage sites. Shown at the groundbreaking for the historic paTk~comprised 
offivc sites in California and Arizona— k former Secretary of the Interior Ken 
Salazar and Natiom! Park Service Director Jon Jarvis. 

Hot days are becoming more common, and it is no longer 
cooling off as much at night. vSucli changes, which began in 
the 1980s, appear to have accelerated since 2000.3*3 

Climate models show that it' our emissions of carbon di- 
oxide and other heat-trapping gases remain high, Bakersfield 
could have almost 50 days of extreme heat, with temperatures 
reaching 104°F or more, by 20.50— up from four days a year on 
average between 1961 and 1990.3** 

Extreme heat is already making the lives of California 
farmworkers harder and more dangerous, leading to in- 
creased hospitalizations and deaths.3**'3** Now it appears 
that such risks are only going to grow for these workers. 

California passed the most stringent heat-safety regula- 
tions in the nation in 2005, requiring farmers to provide their 
employees with adequate water, .shade, and rest breaks.**^ 
However, with field worker deaths continuing in the succeed- 
ing years, the UFW claimed the laws are often violated and 
the state does not provide adequate enforcement.368 

In one particularly tragic case that raised questions about 
the effectiveness of the law.s, Maria Isabel Vasquez Jimenez, 

17 years old and two months pregnant, died from heat ex- 
haustion she suffered while working in a grape vineyard near 
Stockton on a blisteringly hot day in 2008. By the time she 
was taken to the ho.spital, Jimenez’s body temperature topped 
108 degrees. Her coworkers reported to state officials that the 
nearest water cooler was a 10-minute walk away, and they 
were not allowed long enough breaks to get a drink.3*9-370 
High summer temperatures in California also threaten 
the health of the agricultural industry itself. And when 
drought conditions prevail, crop yields may fall and quality 
may be compromised even further. 37U72 


Recent data indicate that prolonged periods of drought in 
California-expected with climate chan^— are on the rise. 
Californians have spent nearly half of the years since 2000 in 
dry and critically dry conditions, a marked increase over the 

previous century.373 

The state is now in one of its worst droughts since record 
keeping began, a.s 2013 had the least amount of rainfall on re- 
cord. In March 2014, more than 90 percent of California was 
suffering from at least a “severe drou^t." 72 percent w'as experi- 
encii^atleastan “extreme drought” and 22 percent-including 
a wide swath of the San Joaquin Valley— was in an “exceptional 
drought” according to the US. Drought Monitor.^^* 

Prolonged drought threatens to cripple California’s agri- 
cultural industrj’, which currently uses 80 percent of the state’s 
available water resources. 3^5 in early 2014, federal and state 
officials notified some farmers that they would not receive 
any deliveries of irrigation water.3^*-377 ^ a consequence, 
some farmers may be forced to leave their fields fallow.373 
That could mean thousands of lost jobs for seasonal farm- 
workers and higiier prices and fewer choices for consumers. 

A drought in 2009 caused $340 million in revenue io.s.ses 
in the San Joaquin Valley, when 285,000 acre.s were left idle 
and nearly 10,000 jobs were lost. 375* This year, the situation 
could be even worse. Farm organizations are projecting that 
up to 800,000 acres of the California farm belt will remain 
unplanted in 2014, with crops such as tomatoes, broccoli, let- 
tuce, melons, and corn particularly hard hit.33» 

“We’re in a dire situation that we’ve never been in be- 
fore," said Paul Wenger, president of the California Farm Bu- 
reau Federation. 38* 

In early 2014, normally the height of the rainy season, the 
fields were parched around the Chavez National Monument, 
located at the southern end of California’s 450'mile-long Cen- 
tral Valley— the state’s top-producing agricultural region.332 
While it is often called “the nation’s salad bowl” for the array 
of fruits and vegetables grown in its fertile soil, this region 
also is home to some of California’s most disadvantaged com- 
munities, and poor air quality is a persistent problem, 383,384, 385 

The monument was created on a property known as 
Nuestra Senora Reina de la Paz, which includes the UFW 
headquarters and the Chavez family home— already on the 
National Register of Historic Places.33* It was here that C(5sar 
Chavez advocated for the passage of California’s Agricultural 
Labor Relations Act of 1975, the first law in the nation to 
recognize farmworkers' collective bargaining rights.337 The 
union he helped create-the country’s first permanent agri- 
cultural union— grew into a national voice for the poor and 
disenfranchised. 

To create greater public awarene.ss of Chavez’s achieve- 
ment, the National Park Service (NPS) announced plans in 
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Puriods of extreme heat are increasing infrequency and intensity in California, and prolonged periods of drought— expected in the state as the climate changes-are 
on the m's*?.-’”* Hatter conditions are the newest threats to the health and safety of farmworkers who harvest most of the country's vegetables andfruits-seen here 
cutting and packing celery in Salmas, 


October 2013 for a Cesar Chdvez National Historic Park, 
which would contain five sites in California and Arizona 
(including the national monument) relevant to the leader’s 
life. 390 The proposed park, which must be approved by Con- 
gress, is part of an effort by the NFS to tell a more inclusive 
story of America's heritage. 

Yet another way to pay tribute to Chavez would be to 
protect from environmental harm the farmworkers he cham- 
pioned and the agricultural industry on which they depend. 
Mechanisms for adapting to a hotter and more drought-prone 
environment with improved worker protection and water 
management measures, and policies for reducing the emis- 
sions driving these climate impacts, are urgently needed. 


[ Extreme heat and 

drought are endangering 
the safety and livelihoods 
of the men and women 
who harvest nearly half 
of U.S.-grown fruits, nuts, 
and vegetables. 


46 UNION OF CONCERNEn SCIENTISTS 


310 


[ BERING LAND BRIDGE NATIONAL MONUMENT & SHISHMAKEF, 
CAPE KBOSENSTERN NATIONAL MONUMENT & KTVAtlNA] 


Native Villages and Ancestral Lands 
in Alaska Face Rapid Coastal Erosion 


Arctic warming is reducing winter ice in the Chukchi Sea, communities— many of which go back thousands of years— 

causing the thawing of permafrost (subsoil that remains but also some of the oldest archaeological sites in the western 

frozen year-round) and threatening not only native Alaskan hemisphere.^®^-^^^ 



The fimhumam to populawNoreh America may haw arrived as hngasl5,000yearsagr>a<Ti>ss the Btririg Land from Siherkt.y>^ Artifact.'i from asioniraj! 
4,000 yt'an ago are at risk in ooaitalarrhaeohgicalxitefmtheCapeKrasenslernNatiaTuilMommcnt and the Beiingf^mi Bridge !\'£itumal.f^c\^irv(.' (above). 
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Cienetic st:udies have shown that all Native American 
groups originated from south .Siberia. The first humans to 
populate North America, they arrived perhaps as much as 
15,000 years ago, or even earlier, as the ice of the most recent 
Ice Age retreated.'^'’-^ The ancestors of Ae indigenous people 
that now inhabit western Alaska today likely m^rated later, 
arriving around 5.000 years ago.-'^* These ancient migrants 
were mobile subsistence hunter-gatherers, and even now, 
subsistence hunting and gathering is at the core of a lifestyle 
connecting Alaskan natives directly to the places where their 
ancestors 

Archaeological remains that help us piece together the 
story of early Americans are scattered across northwestern 
Alaska’s remote and vast terrain. Some of the densest concen- 
trations of artifacts are found in two national parte that face 
each other across Kotzebue Sound—the Bering Land Bridge 
National Preserve and the Cape Krusenstern National Monu- 
ment— both of which were designated for the importance of 
the cultural heritage they preserve. 

Cape Krusenstern protects a serie.s of more than 100 
beach ridges, whiclt host archaeological sites that date back 
4,200 years and which preserve clues from virtually every 
phase of Inupiat F..skimo development. At the Bering 
Land Bridge, fluted stone points more than 12,000 years old, 
some of the earliest human signs in the Americas, have been 
found inland at vSerpentine Hot Spring^.^*^^ But permafrost 
degradation due to climate change is damaging some import- 
ant cultural heritage sites, and coastal erosion is washing 
away irreplaceable archaeological artifacts at particularly 
vulnerable coastal locations.'*®^ 

Alaska has warmed more than the lower 48 states in re- 
cent decades.*^®^' Average temperatures across the state 



As Alaska vfOTTns (on average by about .IT over the last 60 years), protective sita ice 
is lost. permafrost thaws, andcoasralercsion ir.crx^ases.^^^ *>'^-‘‘^'-'>'*^^ Irreplaceahk 
archaeological artifacts, like this biface spear point from Crtj>e Krusenstern that 
dates to the Charts period (iH’tww.nSOO and. ‘100 B.Cf are iuc.re.asingiy threatened. 

areas. protected the coastline from 
erosion during winter storms, but a lengthening ice-free sea- 
son has hindered this shielding process: given that increasing 
ocean and air temperatures cause winter sea ice in the Chuk- 
chi and Bering seas to form later in the year, more storm dam- 
age to the coastline results.'*^^*'*^^ Wave heights during extreme 
events have also increased over the last 20 years.*^-’* 

The US. Government Accountability Office has conclud- 
ed that out of more than 200 native Alaskan villagej?, 


climate change is threatening both native 
Alaskan communities and some of the oldest 
. archaeological sites in the Western Hemisphere. 


have increased by about 3"F over the last 60 years, with winter 
and spring temperatures warming the raost.^^ Over the last 
three decades, sea ice extent in the Arctic summer has declined 
more thaai 10 percent every decade, with new record-low levels 
of ice occurring on a regular basis. Moreover, permafrost Is 
warming and thawing in many parts of the state. 

The combination of the loss of protective seasonal sea ice, 
the re.sulting increase in ocean waves near the shore, and the 
thawing permafro.st is leading to severe erosion in coastal 


85 percent are already being affected by erosion and flooding 
and that 31 are under imminent threat. Twelve of these 

communities have decided to completely relocate.^*'^ 

One such communitj' is Kivalina, a small village just north 
of Cape Krusenstern. Winter storms are remoring an average 
of up to 35 feet of Kivalina’s shoreline annually; however, in 
2005, the town lost 70 feet from the beach to a single massive 
storm. The residents of Kivalina hunt w'alrus, seal, caribou, 
and fish, and it Is the only village in, the region that still hunts 
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Sei3c)4 ridges at Cape Krusenstern preserve artifitcts from the ancestors of today's Inupiat Eskimo people. But climate change is. damaging not only invaluable cultural 
heritage slU's hut also the Inupiat's rurreni way of life. Twelve native Alaskan communities have decided to completely relocate to escape coastalemsion andflooding.*^^ 


bowhead whales, at least in principle— no bowheads have 
been taken in more than a decade, and locals blame the 
changed ice conditions.^^-^ Cost estimates for moving the 
community of Kivalina to a new and safer location are about 

$100 million.^24 

Across the bay, and adjacent to the Bering Land Bridge 
National Preserve, another Inupiat villj^e, Shishmaref, is 
also at risk fiom the rising temperatures. Tony Weyiouanna, 


president of the board of the Shishmaref Native Corp., told 
a congressional task force in January 20l4 that, "The shorten- 
ing winter season is impacting our local subsistence culture 
and our ability to create jobs and investment for our commu- 
nity. It’s attacking us from all sides."^ 2 s Echoing a report from 
the U.S. Army Corps of Engineers, he told a state working 
group, “The no-action option for Shishmaref is the annihila- 
tion of our community." ■♦2M27 
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[ PU'UHONUA O HONAUNAU & KALOKO-HONOKOHAU NATIONAL HISTORICAL PARKS ] 


Sea Level Rise Threatens Hawaiian 

Cultural Heritage Sites 



hii^hly devehpr-d in ?J(iwau. 
and their sacred 
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The west coast of Hawaii’s Big Island is rich in cultural and 
archaeological sites that remain immensely important for 
Native Hawaiians today. But many of these sites aredireatened 
by coastal flooding linked to rising sea levels. NumeroiK 
sacred places and ancient trails, seawalls, and fish traps are 
vulnerable to wave action and erosion. ^30 

For example, imp£)rtant Hawaiian cultural resources at 
Pu’uhonua o Honaunau National HLstorioal Park are atrisk.'*^ 
The park lies on the lava flats of the Kona Coast, less than 
four miles south of Keatakekua Bay, where one of the earliest 
contacts between Europeans and Native Hawaiians took 
place and where Captain James Cook was killed in 1779. 

A pu'uhonua was a wartime place of refuge, where non- 
combatants and defeated warriors alike could find sanctuary. 
Hawaiians lived under strict codes and laws, and certain 
things were sacrosanct. The penalty for breaking kapu (sacred 
laws) would often be death, but the pu'uhonaa also offered 
sanctuary' to those who had broken sacred laws.^^^ 

The National Park Ser\’ice has identified the Great Wall, 
along with the ‘Ale'ale'a Ileiau temple site, other structures in 
the pu'uhomsa, and tw'o historic sections of trail, as among the 
park’s cultural resources most vulnerable to sea level rise.^^^ 
The ‘Aie'ale’a Heiau is a stone platform within the pu'uhonaa 
that is thought to have been built as part of the sacred reftige 
but then became a place where chiefs relaxed and watched hula 
dancing.^''** These and other irreplaceable cultural resources 
are located in low-lying areas of the park that have repeatedly 
been damaged by storm surges and flooding in the past.^^^ 
The backdrop to Pu'uhonua o Honaunau is the Mauna 
Loa volcano, where the National Oceanic and Atmospheric 
Administration, together with the Scripps Institution of 
Oceanography, maintains an observatoiy t hat has the world’s 
longest high-quality record of atmospheric CO, concentra- 
tions. The remote location and clean air make the site ideal 
for monitoring the state of the atmosphere. The Mauna Loa 
record— also known as the Keeling curve, after the scientist 
Charles David Keeling, wlio began taking the measurements 
in 1958— is used by climate scientists worldwide. In 2013 the 
Keeling curve indicated that atmospheric CO, concentrations 
for part of that year topped 400 parts per million-levels that 
haven’t been seen on Earth for more than 3 million years.'*^^ 
Farther north on the Big Island’s west coast, at the base 
of the Hualaiai volcano, is Kaloko-FIonokohau National His- 
torical Park, where sea level rise threatens ancient structures 
that were used for trapping and raising fish.^^^ The skills as- 
sociated with building and maintaining fishponds and fish 
traps were more developed in Hawaii than in any other part 
of Polynesia, and the examples at Kaioko-Honokohau, some 
of which are being restored ftn use in present-day traditional 
aquaculUire, are among the most important in the islands.^^ 



JTie pu'uhonua in this park is the best-preserved in Hawaii The refuge is 
bounded by the ocean on its northern and western sides, bat to the cast and south 
it is protected by the Great 'rVall—a massive structure 12 feet high, 28 feet wide, 
mdclosetol.OOOfeetlong.Thewatlismore than 400 years oM, undone of the 
masonry techniques used in building its interior section -by laying lava slabs an 
top of upright stones— has been found nowhere else onihe Hawaiian Ishnds.''''^^ 
The National Park Service has identified the Great Wall (above) at Pu'iihornia 
o Homanaa National Historical Park, as well as the temple site and section.'!: of 
the historic trail, as cultural resources vulnerable Co sea level rise; they have iicwii 
damaged by storm surgioi and flooding in the pastd 

A coastal hazard analysis, carried out for the National 
Park Service by scientists from Stanford University and the 
Universit}' of Hawaii, ident ified the Kaloko fishpond, the 
‘AiApio fish trap, and the ‘Aimakapa fishpond as among the 
park’s historic features most at risk from coastal hazards.'*'*'’ 
The beach in front of the Aimakapa fishpond, which was 
used to raise fish for the royal chiefs and may be more than 
600 years old. is currently eroding at a rate of three to four 
inches per year.*** Because the beach separates the pond 
from the ocean, if this rate of change continues, the number 
of times the beach is overtopped by waves each year will like- 
ly increase; the pond could be breached altogether by 
2050.**2 Similarly, the walls of the Ai'opio fish trap could be 
completely submerged by the end of the century.**® 

Meanwhile, tide gauges show that the sea around the Big 
Island is already rising and projected to continue rising-the 
re.sult both of global warming and subsiding land.***-**®'*** 
Higher sea levels could increase the risk of coastal floods' 
damage to the national historical parks and their sacred con- 
tents, as floodwaters would be higher and able ro move far- 
ther inland, and would worsen erosion of the sand deposits 
on which the structures are built. Greater damage could also 
result from the pounding of storms' high waves, which would 
ride on higher seas. Moreover, a rising ocean could exacer- 
bate the impacts of periodic extreme events such as tsunamis 
(caused by earthquakes), storm surges, and typhoons,**^ 
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The Science behind the Changing Risks 
to Our National Treasures 


This chapter examines the science on which the growing 
threats cited in the above stories are based. We discuss the 
increased chances of extreme weather, rising temperatures, 
wildfires, coastal flooding, soil erosion, and situations of ei- 
ther too much or too little water. 


Shifting Extremes 

Earth’s global average surface temperature has risen since the 
late 1800s. Scientists are more certain than ever that .since 
1950 tile warming has been largely due to human activities, 


FIGURE Shift in Extreme Events 



The figure shows the effects of a simple shift in a region's temperatare distribution toward a warmer climate. 
ADAPTED Ff?OM IPCC 2012.^^’ 
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FIGURE 4, Factors That Influence Risk Include 
Exposure, Vulnerability, and Hazards 



ADAPTED FROM !PCC 


mostly from the heat-trapping emissions produced by the 
burning of coal, oil, and gas to provide energy. “*53 xhe global 
average rate of warming is currently 0.7 degree Fahrenheit 
(®F) per century.^S4 Temperatures in the lotver 48 of the Unit- 
ed States are rising even faster, at 1,3"F per century. '*5'’ This 
shift in temperature means tJiat the risk of extreme heat is 
more likely, and at a level that some places have never before 
experienced (Figure 3).'*®* In other words, the extremes be- 
come even more severe, and what used to be extreme be- 
comes commonplace. ^57 

Extreme events have the potwr to transform, sometimes 
permanently, physical structures, landscapes, and entire 
ecosystems. And the intensity of such events’ effects range 
from the inconvenient to the deadly. Extreme heat, for exam- 
ple, can mean that outdoor work must be restricted during 
parts of the day, but in the most severe cases many people 
may die.^-'’^ 

The increased likelihood of extreme events has practical 
consequencCsS for the sites discussed in this report and the 
risks they face. Risks change, based on the exposure and vul- 
nerability to hazards, which in turn arise from a combination 
of natural variability and human-induced climate change 
(Figure 4). The sites may become at once more exposed and 
more vulnerable, as a result of choices that have already 
been made and those yet to be determined. The shifts in 
extreme events most closely associated with climate change 
involve high heat, coastal flooding, inten,se precipitation, 
and drought.'^^'^ 


Coastal Flooding and Erosion 

During most of Earth’s past, perennial land ice (such as that 
found in Greenland, Antarctica, and glaciers around the 
world) did not exist.'*^ But perennial land ice has existed for 
all of human history, and is a key factor in determining sea 
level. Since the end of the preindustrial period, human-in- 
duced climate change has increased temperatures such that 
nearly all measured glaciers are melting. Shrinking land ice, 
combined with expanding oceans (as a result of warmer wa- 
ter), increases the rate of sea level rise."*** Local land subsid- 
ence is also a fector. As a result, many coastal areas could 
prc^essively become inundated; for example, sea level rise 
along the U.S. Gulf and East Coasts is among the highest in 
the world.*^^®^ And note that from this point forward, every 
additional inch of sea level rise is irreversible for at least sev- 
eral human generations.^*’'^ 

Coastal areas that are not permanently inundated can 
still experience episodic flooding, resulting from the highest 
monthly or annual tides, or from strong prevailing winds. 
Coastal storms can pile water up and create a storm surge 
capped by waves. Moreover, with each passing decade, these 
episodic increases in storm surges will occur on top of sea 
levels that are rising more quickly, primarily because of cli- 
mate change. 

Even if the storm and tidal conditions arc entirely of a 
magnitude that has naturally occurred before, in some cases 
sea level rise might make all the difference. Consider, for ex- 
ample, a hypothetical storm before industrialization oc- 
curred, with the degree of flooding determined by the 
combined water height of the storm surge, high tide, local sea 
level, and the effect of wind conditions. In such a storm, the 
net water level might be just below the height that could 
overtop the shoreline high point. However, once the climate 
change-induced increase in local sea level rise is added, that 
high point could be overtopped (Figure 5, p. 54). Further- 
more, when the coastal region is low-sloping, the water can 
flow inland over great distances. 

Coastal erosion can be accelerated as well when storms 
ride in on ever-higher seas. A severe example of an increase in 
such erosion is off the coast of Alaska, where the coastline is 
thick permafrost, comprised of frozen ice and soil. In the 
past, offshore sea ice prevented wind.s from making waves 
during the stormy season. But as climate change melts the 
offshore sea ice. these coasts are feeling the full brunt of 
storm waves that in turn rapidly erode the permafrost, which 
in many places is thawing 

To assess which possible storm conditions could present 
a risk to any particular location, scienti.sts and planners look 
at what is commonly called the 100-year flood. This term 
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heads does not aiFect the Hkeiihood of seeing heads on a sub- 
sequent toss. 

But if another severe flood does happen soon afterward, 
what constitutes a 100-year flood may need to be reevaluated. 
With each passing decade, more data are available at each 
given location, and these data capture the natural and human 
factors affecting the region. Because scientists have more in- 
formation to determine the chance of flood heights reaching 
given elevations, the lOO-year flood-level height does tend to 
change over time. This has already occurred along many parts 
of the US. East Coast, as global sea level rise, together with 
local factors (such as land-elevation changes and the area’s 
ocean currents), are all taken into account.'^*'^ 

Too Little Water or Too Much 


A hypothetical worst-case scenario for a storm sur^ 100 years ago 
compared with such an event today. Because the rate of sea level 
rise has increased as a result of human-induced climate change, this 
boost in elevation combined with naturally occurring factors can 
spell trouble during a storm surge. The shoreline protections in place, 
whether natural or a^gineered, could Ik overtopped. 


means that there is a 1 in 100 chance of such a flood occurring 
in any given year. Similarly, a five-year flood has a one in five, 
or 20 percent, chance of occurrence. It is important to re- 
member, however, that this is a probabilit>’ measure. It does 
not mean that after a iOO-year flood occurs we can expect 
99 years until the next one, just as tossinga penny and seeing 


Sometimes the water availability in a region departs greatly 
from the normal conditions that communities expect. Multi- 
ple lines of evidence show that climate change is increasing 
the frequency and severity of some of tltese extreme depar- 
tures, regarding cases both of too much and too little water. 
Too much water over a short period can increase the chances 
of catastrophic flooding, for example, especially if local infra- 
structure is designed for a lower sea level or if riverbanks can 
no longer contain severe flash floods. 

Warmer temperatures increase evaporation rates from sur- 
face water bodie.s. And they also reduce soil moisture, which 
in turn ampiifie,s the risk of drought,'*'^’ This is especially true 
for places that already tend to be semi-arid.^^° All else being 


FIGURE 6. Changes in Wildfire Size and Season 



In the western United States, 
large wildfires are increasing, 
and the season lasts two months 
longer than in the 1970s. 




Average number of 
wildfires per year bigger 
than 1,000 acres 


1980-1989 

-140 


1990-1999 

-160 


2000-2012 

-250 


SOURCES; USGS 2(35S; WcSI SHUNG er AL 
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FIGURE 7. Percentage Change in Very Heavy Precipitation 



S 404- 


Percentage change in very heavy precipitation (defined as the heaviest 1 percent of all events) from 1958 to 2012 for each region of the United 
States. The trend toward more very heavy precipitation jbrthe continental UnitedStates, and particularly in the Northea.st and Midwest, is clear. ■*^3 

SOURCE; MELILLO ET AL. 2014, 


equal, drier and hotter conditions add to the inherent risk 
of wildfires.^^'*-^^*’ 

In the western United States, climate change has increased 
temperatures. One study reportetl that by 2002, snowmelt oc- 
curred one to four weeks earlier than it did in I948.'*^6 In regions 
where the earlier snowmelt and runoff are followed by a long, 
hot, and dry summer, the risks of larger wildfires are elevated.^^^ 
In the western United States, the wildfire season— defined as the 
period from the first outbreak to the final control date of fires 
larger than 1,000 acres-has increased more than two months 
during the period fro.m 1970 to 2012 (Fijntre 

Because warmer air can also hold more water vapor, 
human-induced climate change has raised the overall water 
vapor content of our atmosphere.'*^^ When storms occur, 
more rain or snow may fail compared with similar events de- 
cades ago in the same location. Some regions of the United 
States have shown significant increases in the amount of pre- 
cipitation falling during the heaviest 1 percent of daily events 
each year.'^®^ For example, the Northeast has seen, on average, 
a 71 percent increase from 1958 to 2012 in the amount falling 


during the heaviest events; even the arid Southwest registered 
a 5 percent increase over the same period (Figure 7 ).^®^ 
Typically, rain that falls on dry soils seeps in. Once the 
soil is saturated, additional rain will run off the surface and 
flow more rapidly downslope. adding' to river flood 
But after wildfires. landscapes are denuded, meaning that 
there remains little vegetation to take up rainwater. Further, 
the bare ground receives the full impact of rain, thereby fur- 
ther increasing the erosion potential from runoff.^®® 

Hi^ heat from wildfires can also increase the rate of 
runoff by altering the soil so that it repels water. A severe 
wildfire can vaporize the organic material in a soil and change 
its very chemistry.^®* Gases from the fire penetrate the soil, 
and when the gases cool they condense to coat the soil with a 
wax-like substance that repels water. Together, these impacts 
can cause a soil to become hydrophobic— literally, “afraid of 
water.” This hydrophobia is at its worst immediately after a 
wildfire,^®^ and recovery can take several years. Ail in all, the 
likelihood of a flash flood can increase substantially if heavy 
rains fall on soils altered by wildfires. 


National Landmarks at Risk 


55 


319 


Coneliislon 

The treasured places cited in this report are aJl subject to in- 
creased risks from climate change, such as extreme storms, 
hotter temperatures, and more frequent and severe floods, 
droughts, and wildfires. These impacts, of course, are not lim- 
ited to the cultural and historical resources selected for this 
report but also are being felt in most cities and towns across 


the country. Therefore just as the people responsible for 
maintaining parks, monuments, and landmarks are planning 
ahead, so can local communities. Reducing carbon pollution 
by burning fewer fossil fuels will give us more time to prepare 
and adapt, while possibly preventing the worst aspects of 
climate chan^. 
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National Landmarks 
at Risk 

How Rising Seas, Floods, and Wildfires Are Threatening 
the United States’ Most Cherished Historic Sites 


The stories these sites tell symbolize values— 
such as patriotism, freedom, democracy, 
respect for ancestors, and admiration for the 
pioneering and entrepreneurial spirit— that 
unite all Americans. 



Many of the United States’ iconic landmarks and heritage 
sites are at risk as never before, Sea level rise, coastal erosion, 
increased flooding, heavy rains, and more frequent large wild- 
fires are damaging archaeological resources, historic buildings 
and cultural landscapes across the nation. From sea to rising 
sea, a remarkable number of the places where American history 
was made are already under threat from the impacts of climate 
change, 

This report ofiers a .selection of case studies that vividly 
illustrate an urgent problem. These examples represent many of 
the rich and diverse elements of the American experience. The 


stories were chosen because the science behind the risks they 
face is robust, and because together they shine a spotlight on the 
different kinds of climate impacts already affecting the United 
States' cultural heritage. 

Given the scale of the problem and the cultural value of the 
places at risk, it is not enough merely to plan for change and 
expect to adapt. We must begin now to prepaic our threatened 
landmarks to face worsening climate impacts; climate resil- 
ience must become a national priority and we must allocate the 
necessary resources. We must also work to minimise the risks by 
reducing the carbon emissions that cause climate change. 
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